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LETTER  OF  TRANSMITTAL. 


U.  S.  Department  of  Agriculture, 

Division  op  Publications, 
Washington,  D.  C,  March  29,  1902. 
Sir:  I  herewith  transmit,  with  the  recommendation  that  it  be  published  as 
Farmers'  Bulletin  No.  150,  a  paper  on  Clearing  New  Land,  by  Mr.  Franklin  Wil- 
liams, jr.,  a  farmer  and  horticulturist  of  considerable  experience.  Acknowledgment* 
are  due  to  Mr.  G.  B.  Sudworth,  Dendrologist  of  the  Bureau  of  Forestry,  who  revised 
those  portions  of  the  bulletin  relating  to  the  characteristics  of  the  various  species  oi 
trees,  and  to  Mr.  W.  A.  Taylor,  field  expert  of  the  Division  of  Pomology,  for  some 
practical  suggestions. 

The  bulletin  is  especially  adapted  to  the  Middle  and  Southern  States,  where  the 
problems  it  seeks  to  solve  are  frequently  presented. 
Very  respectfully, 

Geo.  Wm.  Hill,  Editor. 
Hon.  James  Wilson, 

Secretary  of  Agriculture. 
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CLEARING  NEW  LAND. 


INTRODUCTORY. 

The  clearing  of  new  land  is  an  important  factor  in  the  agricultural 
economics  of  many  farms,  yet  probably  no  feature  of  farm  life  is  so 
little  understood  and  so  blindly  pursued.  This  unfortunate  condition 
is  largely  due  to  lack  of  information  upon  the  subject.  Almost  every 
other  field  of  farm  operations  has  been  more  or  less  thoroughly 
covered  by  agricultural  publications  of  one  kind  or  another;  but  the 
writer  has  long  looked  in  vain  for  any  definite  and  authentic  informa- 
tion upon  the  subject  of  clearing  land.  The  suggestions  contained  in 
this  bulletin,  being  the  results  of  practical  work  carried  on  for  years, 
will,  it  is  hoped,  be  of  service  to  those  who  have  land  to  clear. 

For  years  the  writer  has  been  constantly  engaged  in  clearing  land, 
usually  covered  with  bushes  and  timber  of  various  sizes,  including 
most  species  of  forest  trees  common  to  the  Middle  Atlantic  States. 
The  task  has  been  slow,  laborious,  and  expensive,  but  very  necessary. 

LARGE  PROPORTION  OP  UNCLEARED  LANS. 

The  conditions  indicated  prevail  upon  thousands  of  American  farms 
in  the  earlier  settled  portions  of  the  country.  Especially  is  this  true 
in  the  South,  where  large  areas  once  devoted  to  the  cultivation  of 
cotton  and  tobacco  have  through  changed  conditions  inevitably  gone 
to  bush  and  small  timber.  The  middle  West  is  the  only  section  of 
the  country  that  does  not  need  the  woodman's  ax  and  mattock.  There 
woodland  lots  are  at  a  premium.  True  they  have  their  heavy  prairie 
sod  to  bring  under  subjection,  but  that  does  not  compare  with  the 
task  of  making  a  way  for  the  plow  through  brush  and  roots.  The  far 
West,  however,  has  its  share  of  bush  land.  The  clearing  of  such 
tracts  in  that  section  has  long  been  a  regular  occupation  of  Chinamen, 
who  usually  charge  $18  or  $20  per  acre  for  such  labor.  New  Engend- 
ers are  not  only  annoyed  by  stones,  but  are  frequently  beset  with  scrub 
timber  and  old  overgrown  fields,  yet  it  is  in  the  South  that  the  largest 
proportion  of  waste  land  is  found.  It  is  here  that  large  farms  with 
many  wooded  acres  and  only  small  parcels  of  cultivated  land  are  seen. 
Throughout  the  South  the  proportion  of  bush  and  scrub  timber  land  is 
astonishingly  and  deplorably  large. 


IMPORTANCE  OP  GLBABDrO  LAHB. 

Land  of  this  bushy  character  is  neither  tillable  nor  suitable  for 
timber  purposes.  It  is  an  eyesore  to  the  community  and  an  expense] 
to  the  owner.  It  has  no  earning  capacity.  It  is  deadheading  its  way. 
and  the  way  leads  only  to  the  impoverishment  of  the  owner.  If  there 
is  no  intention  of  improving  such  land  it  would  be  wise  to  dispose  of 
it.  Holding  it  for  higher  prices  is  invariably  a  losing  game.  Taxe* 
and  loss  of  interest  on  purchase  money  usually  more  than  offset  any 
increase  in  value. 

There  is  a  notion  which  obtains  among  many  persons  that  the  own- 
ership of  land  imparts  respectability.  The  correctness  of  this  idea  is 
conditional.  The  possession  of  broad  and  productive  acres,  it  is  true, 
gives  prestige  as  well  as  profit,  but  the  ownership  of  nonproductive 
bushy  land  is  discreditable.  The  character  and  thrift  of  the  farmer 
may  be  justly  estimated  by  the  appearance  of  his  land. 

A  good  plan  for  the  owner  of  unimproved  land  is  to  sell  the  surplus. 
Such  a  course  will  not  only  promote  the  owner's  interest,  but  the 
common  wealth  of  the  community.  "Loafer"  land  not  only  repre- 
sents idle  and  taxable  capital  for  the  landlord,  but  the  withholding  of 
possible  support  from  others. 

If  he  is  a  benefactor  of  mankind  who  succeeds  in  making  two  blades 
of  grass  grow  where  only  one  grew  before,  how  much  more  beneficent 
is  the  mission  of  making  grass  grow  where  only  bushes  were  wont  to 
thrive. 

WHAT  LAND  SHOULD  BE  CLEABED? 

The  problem  is  not  only  how  to  clear  overgrown  land,  but  whether 
it  will  be  profitable  to  do  so.  Manifestly  much  wooded  land  had  bet 
ter  be  left  for  timber  and  fuel  purposes.  Quantities  of  promising 
young  timber  are  annually  slaughtered.  Indeed,  the  desecration  of 
our  forests  amounts  to  almost  a  national  calamity.  Everv  farm 
should  have  its  timbered  tract,  and  that  tract  should  be  wisely  con- 
served. The  reckless  use  of  an  ax  for  a  few  hours  will  inflict  damage 
that  it  will  take  nature  years  to  repair. 

Disposition  of  farm  lands. — No  field  operation  affords  more  oppor- 
tunities for  the  exercise  of  intelligent  discretion  than  farming,  and  no 
problem  of  farm  life  is  more  far-reaching  in  effects  than  the  wise  de- 
position of  farm  lands.  To  cut  away  young  growth  which  would 
within  reasonable  time  possess  timber  value  is  usually  a  mistake.  To 
leave  bush  land  idle  when  it  will  require  a  hundred  years  for  it  to 
develop  into  profitable  timber  is  folly. 

The  timber  consideration  is  not  the  onlv  one  that  enters  into  thf 
advisability  of  clearing  land.  The  location  of  the  tract,  together  with 
the  density  and  size  of  the  wooded  covering,  must  be  considered.    Toe 


rpose  for  which  the  land  is  adapted  and  the  probable  income  to  be 
rived  from  it  when  cleared  generally  govern  the  advisability  of 
wing  it.  Yet  it  is  desirable  to  open  up  the  home  site,  connect 
Ids,  etc.,  at  an  expense  greater  than  any  probable  pecuniary  return 
mid  warrant.  Farming  has  its  aesthetic  as  well  as  its  material  con- 
leration.  The  farmer  who  stops  to  figure  whether  an  overgrown 
Dee  row  would  yield  enough  harvest  to  pay  for  its  clearing  will  never 
»*ve  an  attractive  farm,  or  extract  from  farm  life  the  pleasure  it  is 
pable  of  affording. 

lor  tracking  or  orcharding. — It  is  obvious  that  it  may  be  found  profit- 
rie  to  clear  land  for  trucking  or  orcharding  when  it  would  not  be 
^ofitable  to  do  so  for  general  farm  crops.  In  the  former  case  a 
vtarn  of  $100  or  more  per  acre  may  reasonably  be  expected,  while  the 
roes  income  from  an  acre  of  grass  or  grain  will  rarely  exceed  $15 
r$20. 

COST  OF  CLEARING. 

In  many  sections  farm  improvements  can  be  bought  for  less  than 
>st.  Certainly  in  such  cases  it  is  cheaper  to  purchase  improved  land 
tan  to  buy  impoverished  or  wooded  tracts  with  a  view  to  their  im- 
rovement  by  clearing.  If  a  living  has  to  be  earned  upon  it,  poor  or 
>ul  land  is  dear  as  a  gift.  Generally  the  expense  of  clearing  will 
cceed  the  original  cost  of  the  land.  The  cost  per  acre  will  vary  from 
>  or  $10,  to  $30  or  $40,  conditional  upon  kind,  density  and  size  of 
ooded  covering.  In  many  localities  there  is  a  fair  demand  for  wood, 
le  proceeds  of  which  will  help  to  defray  the  cost  of  clearing.     In  fact 

might  be  profitable  in  some  instances  to  dispose  of  the  wood  to  the 
est  advantage  and  then  to  give  away,  if  it  can  not  be  sold,  the  land 
ith  all  its  stumps  and  roots  and  purchase  improved  land. 

Fighting  it  out  with  the  bushes. — However,  this  much  can  be  said  in 
Ivor  of  fighting  it  out  with  the  bushes  on  one's  own  land.  A  farmer 
nay  improve  his  farm  gradually  as  time  and  means  permit,  each  year 
dding  a  few  acres  of  cleared  land.  This  small  annual  expenditure  of 
fane  and  means  will  scarcelv  be  missed  in  the  sum  total  of  the  year's 
iocounts,  yet  in  a  short  while  it  will  make  a  most  creditable  showing. 
Co  thus  gradually  improve  the  land,  is  within  the  reach  of  all.  And 
ien  there  is  a  certain  sentimental  satisfaction  in  working  out  the 
ilvation  of  one's  own  place.  For  who  would  not  rather  improve  his 
wrn  wooded  hills  and  swampy  bottoms  than  exchange  them  for  the 
ields  of  another.  The  love  of  one's  native  place  is  happily  a  virtue 
hat  most  men  possess. 

If  for  any  reason  it  is  decided  to  clear  land,  then  the  method  to  be 
tnployed  becomes  all  important. 
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METHODS  OF  CLEABING. 

Pasturing. — In  adopting  a  method  of  clearing  one  must  be  governed 
by  various  circumstances.  For  instance,  if  the  wooded  tract  is  adapted 
to  pasture  and  stock  are  available,  pasturing  would  undoubtedly  be 
the  cheapest  means.  If  the  timber  consists  of  kinds  that  rot  readily, 
it  would  be  wise  to  simply  cut  away  the  wood  and  leave  stumps  and 
roots  to  decay  for  several  years  before  attempting  to  cultivate.  If 
the  wooded  growth  is  small,  the  mattock  will  usually  prove  the  most 
satisfactory  and  expeditious  means  of  removing  the  brush.  Thus  not 
only  the  location  but  the  size  and  kind  of  timber  enter  into  the  prob- 
lem of  determining  the  wisest  means  for  its  destruction. 

Hature  of  ground  to  be  considered. — The  nature  of  the  soil  is  the  next 
thing  to  be  considered.  For  instance,  if  soft  or  marshy,  the  use  of 
heavy  machinery  would  be  impracticable,  and  if  stones  are  thickly 
embedded  in  it  great  difficult}'  would  be  experienced  in  keeping  mat- 
tocks sharp.  Whether  the  land  is  desired  for  immediate  cultivation 
and  a  good  yield  is  expected  the  first  year  or  not,  are  also  matters  for 
consideration.  It  is  evident  that  the  wisest  method  to  be  pursued 
depends  upon  local  conditions. 

CLEABING  BY  PASTUBJNG. 

When  circumstances  permit,  pasturing  is  undoubtedly  the  most 
economical  way  of  clearing  land.  In  fact,  if  the  growth  is  large  and 
the  clearing  is  to  be  a  profitable  investment,  pasturing  is  probably  the 
best  method  that  can  be  pursued. 

The  purpose  of  this  method  is  to  change  the  field  from  woodland  to 
pasture  and  from  pasture  to  cultivated  ground.  The  stock  will  keep 
down  new  growth  while  stumps  and  roots 'decay. 

Timber  should  be  cut  low. — In  pursuing  this  course  the  timber  should 
be  cut  low,  leaving  the  stumps  in  the  most  favorable  condition  for  rot- 
ting. The  bush  and  trash  should  be  burned.  The  stock  ought  to  be 
allowed  the  run  of  only  so  large  a  tract  as  they  can  keep  pretty  well 
subdued.  The  quantity  of  sprouts  and  young  bushes  an  animal  will 
nip  off  will  depend  upon  whether  or  not  it  has  access  to  other  vege- 
table matter. 

It  is  desirable  in  late  summer  to  go  over  the  pasture  lot  and  with 
an  old  ax  remove  the  sprouts  and  bushes  which  the  stock  have  failed 
to  subdue.  If  this  method  is  carefully  followed  for  a  few  years,  sur- 
prising results  will  follow.  When  the  stumps  of  one  tract  are  dead 
and  decaying,  another  lot  should  be  added  to  the  pasture. 

Sheep  and  goats  are  preferable,  but  any  kind  of  stock  is  suitable 
for  this  kind  of  pasturing.  Horses  and  cattle,  and  even  hogs,  will 
answer  well  for  this  purpose. 


The  Angora  goat  as  a  land  clearer. — Recently  the  Angora  goat  has 
attracted  considerable  attention  as  a  land  clearer.  While  other  ani- 
mals upon  new  land  will  usually  confine  their  browsing  to  buds  and 
tender  shoots,  and  then  largely  for  want  of  something  better,  the 
Angora  prefers  brush  to  grass.  It  will  not  only  eat  leaves  and  tender 
sprouts,  but  it  will  bark  bushes  and  saplings  whose  tops  it  can  not 
rekch.  This  girdling  is  very  destructive  to  vegetable  life.  In  the  far 
west,  especially  in  the  States  of  Washington  and  Oregon,  this  goat  is 
frequently  used  as  a  means  for  clearing  brush-land.  Where  there  are 
large  tracts  to  clear,  goat  grazing  is  probably  the  cheapest  and  most 
satisfactory  method  to  pursue. 

Those  desiring  further  information  about  the  Angora  goat  are 
referred  to  Farmers'  Bulletin  No.  137,  U.  S.  Department  of  Agricul- 
ture, or  Bulletin  No.  27,  Bureau  of  Animal  Industry  of  that  Depart- 
ment. 

It  is  wiser,  however,  in  most  instances,  to  use  what  stock  and  means 
we  have  at  hand,  as  the  value  of  land  in  most  regions  is  not  sufficient 
to  justify  unusual  expense  in  its  improvement. 

CLEARING  BY  (TOTTING  AWAY  TTMBEK. 

It  is  recorded  of  the  ostrich  that  when  frightened  it  will  burrow  its 
head  in  the  sand  and  imagine  that  it  is  hidden  from  the  outside  world 
because  its  own  view  is  shut  off.  So  it  is  with  men  who  cut  away  and 
burn  the  brush  and  imagine  that  they  have  cleared  the  land  because  it 
locked  clean.  This  is  usually  a  mistake.  Such  land  is  untillahle,  and 
from  each  stump  a  number  of  sprouts  will  start  and  soon  innumerable 
new  bushes  will  be  making  headway.  In  a  few  years  the  land  so 
recently  apparently  cleared  will  be  more  unsightly  and  expensive 
to  clear  than  it  was  originally.  Of  course  if  it  is  practicable  to 
remove  immediately  all  starting  sprouts  the  stumps  must  soon  die.  All 
vegetation  requires  leaves  as  well  as  roots  to  survive. 

Timber  should  be  cut  in  late  summer. — If,  however,  the  cutting  is 
relied  upon  it  is  wise  to  do  it  in  late  summer.  In  clearing  hardwood 
it  will  not  do  to  cut  off  and  wait  for  stumps  to  decay;  they  should  be 
immediately  removed  or  some  method  pursued  that  will  at  least  keep 
down  the  sprouts  and  prevent  objectionable  plant  growth. 

Usually  in  clearing  land,  as  in  everything  else,  that  policy  is  best 
which  leaves  a  finished  work. 

Clearing  pine  land. — However,  in  clearing  most  pine  land  the  cutting 
method  is  the  most  expedient.  The  pine  genus,  excepting  two  or  three 
species,  is  happily  peculiar.  Contrary  to  the  rule  in  forestry,  when 
the  pine  is  cut  off  just  above  ground  it  does  not  throw  up  shoots. 
Consequently  it  soon  dies,  and  if  the  stump  be  small  it  rapidly  decays. 

Many  pine  lands  throughout  the  South  may  be  cut  off  and  safely  left 
idle  for  several  years  with  assurance  that  roots  and  stumps  will  rot 
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The  white  pine  is  the  chief  exception  to  this  rule.  Pine  soil  is  not  so 
impregnated  with  objectionable  growth  in  an  embryo  state,  waiting  for 
an  opportunity  to  develop  into  bushes,  as  is  hard-wood  land. 

This  nonsprouting  characteristic  of  the  stump  of  most  species  of 
pine,  together  with  the  relative  freedom  of  pine  soils  from  foul  growth 
the  first  years,  renders  southern  pine  land  comparatively  easy  and  inex- 
pensive to  clean,  especially  if  the  timber  is  not  large.  New  pine  land 
is  much  more  amenable  to  cultivation  than  lands  from  which  other 
kinds  of  timber  have  been  removed  by  cutting.  This  is  owing  to  the 
semi-taproot  system  of  the  pine  and  the  brittle  nature  of  its  roots. 

Yellow  poplar. — The  yellow  poplar  or  tulip  tree  (Liriodendron  tuli- 
pifera)  is  another  tree  species  which,  for  purposes  of  clearing,  should 
be  classed  with  the  pine.  The  rapidity  with  which  the  stumps  and 
roots  of  this  tree  rot,  renders  the  cutting  method  of  clearing  land  an 
eminently  wise  one  in  disposing  of  this  member  of  the  forest  family. 
Unlike  the  pine,  however,  the  poplar  stump  will  send  up  numerous  and 
vigorous  shoots.  Hence  these  should  be  sprouted  off  or  grazed  back, 
and  then  in  a  few  years  the  stump,  however  large,  will  be  a  crumbled 
mass  of  vegetable  mold.  -    • 

There  are  other  species  of  trees  which  resemble  the  pine  and  poplar 
in  the  susceptibility  of  their  stumps  to  decay,  and  to  which  the  cutting 
method  is  consequently  applicable.  Large  areas  of  southern  river 
lands  have  cottonwood,  soft  maple  (red  or  water  maple),  and  sycamore, 
all  of  which  rot  fast,  though  the  sycamore  has  great  vitality.  But 
these  two  species — the  pine  and  yellow  poplar — sufficient^  illustrate 
the  principle,  and  in  the  destruction  of  these  the  writer  has  served  a 
full  apprenticeship. 

Alder. — Before  leaving  the  discussion  of  this  method  of  clearing,  it 
might  be  well  to  briefly  advert  to  the  alder.  It  is  usually  found  in 
dwarf-bush  size  and  in  clusters.  Its  habitat  is  lowlands  and  swampy 
bottoms.  It  is  master  of  the  land  upon  which  it  thrives,  and  its  masses 
of  interlocked  roots  present  an  impregnable  obstacle  to  cultivation; 
yet  if  its  vulnerable  points  are  understood  it  may  be  quickly  and 
easily  disposed  off.  In  August  cut  the  alders  off  at  or  below  the  crown, 
leaving  the  brush  where  it  falls.  The  following  spring,  after  vegeta- 
tion has  started  and  the  ground  is  thoroughly  dry.  burn  the  area  over. 
If  the  cutting  and  burning  have  been  thorough,  the  alders  will  never 
return  to  plague  you.  The  next  year  the  ground  may  be  cultivated 
with  comparative  ease. 

CLEARING  WITH  DYNAMITE. 

Dynamite  for  large  stumps. — In  the  removal  of  large  stumps  dynamite 
is  serviceable  and  economical.  While  it  will  seldom  blow  the  stump 
out  of  the  ground,  it  will  usually  split  it  in  several  parts  and  lay  bare 
the  roots,  thus  enabling  the  grubber  to  take  out  the  stump  piece  by 


piece,  which  is  less  laborious  than  removing  the  whole  stump.  When 
occasional  stumps  are  scattered  over  the  field  or  plantation,  along  the 
roadway,  or  near  the  buildings,  their  immediate  removal  is  desirable 
and  for  this  purpose  dynamite  is  serviceable. 

Too  expensive  for  general  use. — The  cost  of  this  explosive  will  not 
justify  its  use  on  stumps  under  6  or  8  inches  in  diameter.  It  is  too 
expensive  for  general  use  in  clearing  land.  While  it  is  undoubtedly 
the  cheapest  method  for  removing  stumps  of  large  size,  it  is  a  question 
whether  it  is  advisable  for  general  farming  to  clear  land  covered  with 
many  such  stumps.  The  profits  in  such  farming  are  not  certain  enough 
or  large  enough  to  warrant  heavy  expense  in  bringing  new  land  under 
cultivation.  When  much  of  the  timber  is  over  6  or  8  inches  in  diam- 
eter at  base,  and  pasturing  can  not  be  conveniently  resorted  to,  it  is 
usually  wise  to  utilize  land  so  encumbered  for  its  timber  purposes. 

The  cost  of  dynamite  will  approximately  vary  from  10  to  20  cents 


Fig.  1,— Showing  dynamlw  cartridge  In  position. 

pei'  -tump.  It  is  readily  seen  that  if  there  are  some  hundreds  of  these 
per  acre  the  cost  will  be  too  great  to  justify  clearing  by  this  method 
land  destined  for  general  farming. 

Experienced  hands  should  be  employed. — When  using  dynamite  great 
antion  must  be  observed,  for  it  is  very  dangerous  if  carelessly  handled, 
also,  if  placed  by  inexperienced  hands,  much  of  it  is  likely  to  be  mis- 
ipplied.  Hence,  if  contemplating  its  use,  it  will  be  safer  and  cheaper 
«  employ  experienced  help. 

As  a  warning  to  those  handling  this  explosive,  it  might  be  well  to 
>tate  that  dynamite  consists  of  nitroglycerin  mixed  with  a  granular 
ihsorbent,  and  wherever  there  is  nitroglycerin  there  is  danger.  It  is 
nade  in  different  grades.  These  are  determined  according  to  the  per- 
cntoge  of  nitroglycerin  they  contain.  The  lower  grades,  those  con- 
fining about  30  per  cent  nitroglycerin,  are  preferable  for  stump 
•lasting  because  they  explode  with  less  suddenness  and  their  tendency 
8  more  to  upheave  than  to  shatter. 

Dynamite  comes  in  cylindrical  sticks  of  different  sizes  and  lengths. 
!he  quantity  to  use  in  blowing  out  a  stump  depends  necessarily  upon 
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the  size  of  the  stump.  The  charge,  with  cap  and  fuse  attached,  should 
be  placed  in  a  hole  bored  for  the  purpose  as  nearly  as  possible  under 
the  stump.  The  hole  should  then  be  filled  with  earth  and  gently  tamped 
Then  the  fuse  may  be  lighted  and  the  operator  retreat  beyond  the 
range  of  flying  fragments. 

It  is  generally  conceded  by  those  familiar  with  dynamite  that  tt 
mo$»t  effectual  destruction  of  the  stump  is  achieved  by  boring  into  it 
as  low  down  as  possible,  thus  adding  considerably  to  the  force  of  tb 
explosion  (see  fig.  1).  This  method,  however,  adds  to  the  time  awl 
labor  and  hence  to  the  cost  per  stump,  while  the  more  common  meth<*i 
of  digging  down  by  the  side  of  the  stump  and  hollowing  out  a  plart 
under  it  where  the  charge  is  placed  will  generally  split  up  the  stump 
sufficiently  to  make  its  removal  an  easy  matter. 

CLEARING  WITH  MACHINERY. 

Stump-pulling  machinery. — There  are  many  different  makes  of  stumpn 
pulling  machinery  upon  the  market.  The  promoters  of  these  varied 
grubbing  devices  claim  great  merit  for  their  respective  machines,  bat 
catalogue  claims  should  be  accepted  .with  great  caution. 

In  the  neighborhood  of  the  writer,  and  doubtless  in  many  other  neigk 
borhoods,  can  be  found  such  machinery  in  idleness  because  it  wsa 
tested  and  found  wanting.  The  difficulty  with  most  stump-puilinf 
machines  is  that  if  they  are  strong  enough  for  the  work  desired  o^ 
them  they  are  too  expensive,  cumbersome,  and  unwieldy. 

When  these  machines  are  once  properly  adjusted,  their  work,  pro^ 
vided  nothing  breaks,  will  be  satisfactory.  But  the  labor  of  morin^ 
and  the  care  of  adjusting,  together  with  the  liability  to  breakage 
more  than  outweighs  the  virtues  of  any  stump-pulling  machine  knows 
to  the  writer.  Moreover,  usually,  when  the  timber  is  large  enouga 
and  thick  enough  to  suggest  recourse  to  machinery  for  clearing  * 
will  not  pay  to  clear  such  land  at  all  unless  it  can  be  devoted  t< 
some  specially  profitable  crop. 

However,  it  may  be  said  of  machinery  cleared  land  that  the  clearia| 
is  thorough.  The  machine  removes  practically  all  the  roots  of  a*! 
size  from  the  ground,  leaving  the  land  in  a  good  tillable  condition. 

When  it  is  the  intention  to  use  a  machine  the  timber  should  be  m 
away  and  removed  and  the  brush  burned.     Such  preparatory  w(c5 
will  greatly  facilitate  the  moving  and  operation  of   the  machrm 
The  stumps  should  be  left  high  enough  to  conveniently  loop  witl' 
chain,  for  it  is  much  easier  to  get  a  secure  hold  above  than  below  grouo  j 

Best  time  to  operate  a  machine.— The  best  time  to  operate  a  inacb:* 
is  immediately  after  a  heavy  thaw  or  rain.  The  stumps  will  tin* 
much  easier  when  the  ground  is  soft  and  loose  than  when  it  i«*  <iT 
and  hard. 
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CLEABING  WITH  HOBSES  AND  CHAIN. 

Pulling  up  saplings. — This  method  consists  in  pulling  the  young  trees 
out  of  the  ground.  Where  conditions  are  favorable  it  is  surprising 
bow  rapidly  this  may  be  accomplished.  Best  results  can  be  obtained 
irhere  the  growth  consists  of  saplings,  say  2  to  4  inches  in  diameter, 
which  have  a  lateral  root  system  such  as  possessed  by  the  locust, 
naple,  or  dogwood.  The  ground  should  be  soft  and  loose.  The  plan 
»  simple.  It  consists  in  fastening  one  end  of  a  long  log  chain  to  the 
trunk  of  the  sapling  as  high  above  the  ground  as  the  flexibility  of  the 


Fig.  2.— Uprooting  napllng  with  horse  and  chain. 

ree  will  permit  and  hitching  a  steady  horse,  or,  if  necessary,  a  team 
>f  horses  (see  fig.  2)  to  the  other  end  of  the  chain.  While  the  horses 
tre  pulling  at  the  tree  a  man  should  be  at  its  base  with  an  ax  and  assist 
hem  by  severing  such  roots  as  seem  loath  to  give  away. 

Good  and  feat  work. — In  this  manner,  when  the  saplings  are  of  the 
ight  size  and  kind,  the  ground  in  proper  condition,  the  horses  true 
>nd  steady,  the  man  with  the  ax  alert  and  discreet,  wonderfully  good 
nd  fast  work  can  be  accomplished. 

Stumps  may  also  be  pulled  up  with  chain  and  horses.  One  end  of  a 
og-  chain  should  be  fastened  around  one  of  the  large  roots  of  a  stump, 

team  of  horses  being  hitched  to  the  other  end.    The  chain  is  placed 
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soften  the  subsoil  and  the  wind  with  its  swaying  force  will  soon  throw 
the  tree.  Indeed,  when  the  side  roots  and  the  earth  have  been 
removed  from  around  a  tree,  the  prying  force  which  the  top  will 
exercise  upon  the  remaining  roots  will  be  irresistible.  Each  drop  of 
rain  and  each  puff  of  wind  will  contribute  toward  loosening  and 
breaking  those  tap  roots,  which  on  account  of  their  position  almost 
defy  the  mattock.  The  assistance  which  nature  is  capable  of  afford- 
ing in  clearing  away  trees  is  wonderful.  The  spring  season,  when  the 
ground  is  loose,  the  rains  heavy,  and  the  winds  strong,  is  the  most 
opportune  time  to  pursue  the  above  method. 

Use  sharp  tools. — If  a  new  mattock  is  needed  do  not  be  too  economical 
to  purchase  it,  and  if  it  is  dull  do  not  imagine  that  you  have  not  time 
to  sharpen  it.  With  a  worn  or  dull  hoe  a  man  will  pound  more  life 
out  of  himself  than  out  of  the  bushes.  A  good  plan  is  to  have  two 
hoes  for  each  grubber,  always  keeping  one  in  good  condition.  For 
sharpening  hoes  there  is  nothing  so  satisfactory  as  a  steel  file  12  or  lti 
inches  in  length. 

Do  not  attempt  too  much  continuous  grubbing.  It  is  very  laborious 
work,  and  men  will  soon  tire  of  it  and  become  discouraged.  A 
fatigued,  disheartened  laborer  is  never  a  success. 

Grubbing  at  intervals. — Plan  to  do  some  weeks  of  grubbing  in  the 
fall  before  winter  sets  in,  continue  it  from  time  to  time  through  the 
winter  as  weather  permits,  and  follow  it  up  in  spring  with  a  few 
weeks  more.  In  this  manner  a  good  deal  can  be  accomplished  without 
overtaxing  your  men  at  any  one  time. 

Grubbing  is  slow  and  expensive,  but  when  the  land  is  needed  it  i* 
time  and  means  well  spent.  No  farm  is  well  ordered  where  there  are 
foul  fields  and  overgrown  fence  rows.  No  farmer  commands  the 
esteem  of  his  neighbors  when  bushes  are  everywhere  encroaching 
upon  him. 

Bush  land  is  yielding  no  income.  It  is  a  boarder,  and  the  owner 
pays  the  board  bill  in  the  shape  of  taxes,  while  the  land  is  depreciating 
because  it  is  growing  all  the  time  more  expensive  to  clear. 

METHODS  OF  CLEARING  CONDITIONED  UPON  CHARACTER   OF 

GROWTH. 

Variation  of  root  systems. — There  is  a  marked  variation  in  the  root 
systems  of  different  species  of  trees.  The  roots  of  some  strike  deep 
into  the  ground,  while  others  extend  out  laterally;  and  still  other* 
traverse  the  ground  in  every  direction.  Some  varieties  are  much 
more  persistent  in  renewing  themselves  than  others.  The  stumps  >f 
some  kinds  will  survive  for  years,  while  those  of  other  species  will 
soon  decay. 

It  is  obvious  that  these  varying  characteristics  of  root  and  stump 
must  affect  the  method  of  dealing  with  the  different  species  of  trees. 
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CUiiiflcation  of  trees  according  to  root  characteristic*. — In  the  United 
States  there  are  about  500  species  of  indigenous  forest  trees.  It  would 
be  beyond  the  limits  and  requirements  of  this  article  to  attempt  any- 
thing like  a  complete  classification  of  all  these  numerous  species.  For 
our  purpose  we  may  classify  trees  according  to  their  root  characteristics 
and  the  durability  of  their  stumps.  To  illustrate,  we  will  indicate  a 
number  of  a  pronounced  type  belonging  to  these  several  classes. 

TREES  WITH  A  TAPROOT  SYSTEM. 

The  hickory,  black  gum,  and  white  oak  will  represent  this  system. 
They  have  a  typical  taproot.     (See  fig.  6.)     Indeed,  so  pronounced  are 
these  characteristics  that  the  root  frequently  holds  its  full  trunk  size  for 
.several  feet  under  ground.     Some- 
times these  large  taproots  break  up 
into  several  smaller  ones,  but  they 
invariably  pursue  a    deep  course 
downward.    They  send  out  to  the 
side   numerous  small   feeders,  but 
exceptionally  a  lateral  root  of  much 
size. 

Cultivation  around  itumpi. — This 
is  evidenced  by  the  facility  with 
which  cultivation  may  be  carried  on 
around  stumps  having  this  root 
character.  In  plowing  new  ground 
the  plowman  is  surprised  to  find 
with  what  ease  he  may  pass  some 
stumps,  while  it   is   necessary  for 

him   to   hear  his  plow  out  of  the  r*. t^tum, «*****. 

ground  or  fight  his  way  through  a 

maze  of  roots  as  he  approaches  stumps  of  another  species.  Still  fur- 
ther evidence  of  the  varying  root  character  of  trees  is  manifested  by  the 
ability  of  some  species  to  withstand  wind  storms,  while  others  easily 
succumb.  The  forest  may  be  full  of  uprooted  trees,  but  the  hickory, 
black  gum,  and  white  oak  stand  erect,  resisting  the  force  of  wind  and 
the  ravages  of  time,  until  age  has  caused  them  to  decay  and  crumble 
back  to  earth. 

Stomps  difficult  to  remove. — The  taproot  system  of  such  trees  makes 
it  exceedingly  difficult  to  remove  their  stumps.  Roots  of  this  charac- 
ter are  very  inaccessible  to  the  mattock  and  resistant  to  force,  whether 
applied  by  machinery  or  explosives.  Hence,  in  clearing  land  covered 
with  timber  possessing  this  root  system,  either  the  method  of  pasturing 
or  cutting  back  and  cultivating  should  be  pursued.  The  comparative 
ease  with  which  the  farmer  may  cultivate  among  stumps  of  this  char- 
acter and  the  extraordinary  labor  required  to  remove  tnem,  unite  io 
suggesting  the  pursuance  of  one  or  the  other  of  these  methods. 


TBEES  WITH  A  SEMI- TAPROOT  SYSTEM. 

This  system  embraces  that  numerous  clans  of  trees  which  throw  out 
their  roots  in  every  direction.     (See  fig.  6.)    The  pines,  poplars,  W, 


Fig.  6.— Stump  with  semi -tap  root. 

chestnuts  are  good  specimens  of  this  system  and  are  widely  distributed. 
In  many  sections  of  the  Eastern  States  trees  of  this  kind  largely  pre- 
dominate upon  most  wooded  areas.  Not  only  does  this  class  inditd-1 
the  largest  number  of  trees,  but  also  the  greatest  number  of  species 
Stumps  with  a  semi-taproot  system  are  not  as  expensive  to  renwv* 
as  those  with  the  system  previously  described;  but,  on  account  of  their 
surface  root,  plowing  among  them  is  much  more  difficult.  However, 
removing  stumps  of  this  class  is  an  unthankful  and  laborious  task. 

TREES  WITH  A  LATERAL  BOOT  SYSTEM. 

The  varieties  of  this  kind  are  much  less  numerous  than  those  of  the 
preceding  classes.  It  embraces  all  trees  whose  roots  are  of  a  distort 
surface  character.     (See  tig.  7.)     The  elms,  soft  maple,  locust,  dog- 


wood, and  alder  are  representatives  of  this  class.  These  specie* 
always  attain  the  size  of  trees,  but  their  roots  invariably  belong  to  tin- 
lateral  system.  In  fact,  their  roots  all  extend  immediately  upon  orjn-i 
under  the  earth's  surface. 

Tt  is  exceedingly  difficult  to  plow  among  stumps  having  this  lateral 
system  of  roots.  Practically  all  their  roots  are  within  the  reach  tf- 
path  of  the  plow.  Happily,  stumps  of  this  class  are  comparative 
easy  to  remove.  Their  roots  are  readily  accessible  to  the  mattock. «' 
ea.-ily  yield  to  the  force  of  machinery  or  explosives. 
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TREES  WITH  AN  INDETERMINATE  ROOT  SYSTEM. 

There  are  several  varieties  of  trees  not  only  possessing  a  peculiar 
root  system,  but  a  wonderful  capacity  for  reproduciug  themselves. 
)n  account  of  their  wide  distribution,  common  occurrence,  and  annoy- 
ng  character  it  is  deemed  advisable  to  briefly  advert  to  several  lead- 
ng  specimens  of  this  class. 

Sassafras. — This  is  found  most  frequently  in  bush  form.  While  it 
s  occasionally  observed  growing  to  large  size  amid  other  forest  trees, 
la  favorite  location  is  in  old  fields.  Its  chosen,  companions  are  hen 
jrass,  briers,  and  scrub  pines.  The  growth  for  the  first  and  second 
ears  is  most  vigorous;  after  that  age  very  stunted. 

The  sassafras  possesses  a  very  singular  root  system.  The  roots 
trike  perpendicularly  into  the  ground  for  approximately  8  to  16 
oches,  then  turn  at  right  angles,  rarely  both  ways,  and  pursue  a 
lorizontal  course  for  about  the  same  distance,  when  they  split  into 
mnierous  laterals. 

Another  and  unfortunate  peculiarity  of  the  sassafras  is  the  rapidity 
rith  which  it  reproduces  itself.  In  this  respect  it  resembles  the 
sparagus  vegetable.  Indeed,  after  one  has  grubbed  out  this  bush 
everal  times  and  observed  how  quickly  and  how  numerously  it  reap- 
pears, he  is  forcibly  reminded  of  the  saying  as  to  flies — for  every  one 
;illed  seven  will  return. 

The  usual  custom  of  grubbing  sassafras  off  several  inches  under 
ground  serves  only  as  a  temporary  expedient.  While  it  will  permit 
he  plow  to  pass  unmolested  the  first  year,  the  next  season  and  each 
ncceeding  one,  the  mattock  will  have  to  precede  the  plow. 

Constant  and  careful  plowing  and  cultivation,  if  maintained  for 
everal  years,  will  gradually  exterminate  this  bush;  but  due  regard 
or  the  condition  of  *the  soil  will  usually  not  permit  such  treatment. 
!*he  improvement  of  the  soil  also  tends  to  subdue  the  sassafras.  Rich 
tnd  does  not  seem  to  be  congenial  to  it.  It  thrives  best  upon  poor 
inds  that  are  left  idle  at  intervals. 

The  most  satisfactory  method  of  dealing  with  sassafras,  if  it  is  large 
nough,  is  to  pull  it  out  root  and  branch.  Any  clamp  device,  adjusted 
oa  strong  handle  5  or  6  feet  long,  and  in  such  manner  as  to  give  strong 
♦rerage,  will  answer.  There  are  such  implements  upon  the  market, 
"hey  are  most  serviceable,  not  only  in  clearing  sassafras,  but  for  all 
ther  kinds  of  small  bushes.  This  device  can  be  used  only  on  bushes 
f  medium  size.  If  too  small  the  bush  will  break,  and  if  too  large 
be  clamp  can  not  take  hold  or  the  man  power  at  the  other  end  will 
ot  be  sufficient. 

The  sassafras  may  be  exterminated  by  one  grubbing,  if  the  root  is 
allowed  and  cut  beyond  where  it  makes  the  turn  or  angle,  but  this 
lethod  is  laborious. 
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includes  more  or  less  of  the  kind9  and  varieties  referred  to  ahop 
under  the  head  of  taproot,  indeterminate  root,  and  lateral  root  sv> 
terns.  Consequently  it  will  be  necessary  for  the  owner  to  resort  to 
more  than  one  means  to  effect  a  complete  clearing  of  this  land.  After 
what  has  already  been  said  with  reference  to  the  matter,  it  is  obviou* 
that  the  mattock  and  the  ax  must  be  provided  and  considerable  depend- 
ence placed  on  these  tools.  The  first  thing  to  be  undertaken  should 
be  to  cut  down  those  trees  of  a  sufficiently  large  growth  to  make  serv- 
iceable timber  for  firewood  or  other  purposes,  whose  stumps  may  1* 
allowed  to  remain  in  the  ground,  either  because  of  their  tendency  to 
quickly  rot  and  decay  or  because  of  their  deep  taproots,  making  th* 
removal  of  the  stump  difficult  and  co9tly,  bearing  in  mind  also  that  the 
taprooted  stumps  offer  comparatively  little  obstruction  to  the  plow. 
In  the  case  of  trees  of  medium  growth,  of  which,  owing  to  the  nature 
of  their  roots,  the  stumps  must  be  removed,  it  will  be  well  to  dig 
down  around  the  base,  making  a  trench,  as  it  were,  around  the  tree, 
severing  with  an  ax  all  roots  extending  laterally  from  the  stump;  if 
these  remained  unsevered  they  would  serve  to  keep  the  tree  upright 
The  trees  thus  treated  will,  for  the  most  part,  succumb  to  winds  and 
storms,  pulling  up  the  stumps  with  them  as  they  fall. 

The  next  process  will  be  to  tackle  the  young  saplings,  as  previously 
described,  by  means  of  a  chain  and  team,  pulling  them  out  of  the 
ground,  stumps  and  all.  Attention  is  called  to  the  fact  that  where  the 
stump  has  to  be  removed  by  pulling,  whether  in  the  way  just  described 
or  by  the  stump  puller,  it  is  important  to  select  for  the  purpose  a  day 
succeeding  a  wet  spell  or  a  thaw,  when  the  earth  is  soft  and  wet  for  i 
considerable  depth  below  the  surface,  a  condition  which  will  greatly 
facilitate  the  operation  of  stump  pulling.  As  the  work  progresses  it 
may  be  necessary  from  time  to  time  to  again  resort  to  firing,  burning 
worthless  timber  and  litter,  the  timber  designed  for  lumber  or  fuel 
having  been  previously  removed  and  piled  for  future  use. 

At  this  time  we  have  our  lot  pretty  well  cleared  of  standing  timber, 
save  such  as  has  been  left  for  the  influence  of  wind  and  weather,  and 
work  must  now  be  undertaken  on  such  stumps  as  it  has  been  found 
expedient  to  leave  in  the  ground  up  to  this  time,  but  which  from  their 
position  or  nature  it  will  be  necessary  to  remove  before  undertaking 
to  plow  the  land.  In  these  cases  the  method  indicated  in  fig.  3  may 
be  adopted,  or  the  stump  puller,  if  available,  may  be  called  into  sen' 
ice.  Possibly  in  a  few  cases,  probably  exceptional  on  this  lot,  recoup 
may  have  to  be  had  to  dynamite.  Toward  the  spring  those  trees  which 
have  been  dug  around  and  which  have  succumbed  to  winter  storm* 
will  in  their  turn  have  to  be  removed.  By  pursuing  systematically 
the  course  above  set  forth  on  a  lot  of  the  character  indicated,  the 
owner  will  doubtless  have  it  in  proper  condition  for  the  plow  by  the 
spring  following  the  year  in  which  he  began  the  clearing. 
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CULTIVATION  OF  HEW  LAND. 

The  quantity  of  roots  remaining  in  the  ground  after  it  has  been 
beared  is  always  surprising.  No  matter  what  clearing  method  has 
*»en  pursued  or  how  carefully  it  has  been  done,  the  plow  will  discover 
in  aggravatingly  large  number  of  roots.  When  stumps  are  pulled 
>ut  by  machinery  many  more  roots  are  removed  than  by  any  other 
nethod.  But  even  in  machinery -cleared  land  the  ground  will  still  be 
full  of  roots,  mostly  small,  it  is  true. 

In  plowing  new  land  a  good,  steady,  strong,  span  of  horses  is  of  the 
first  importance.  Horses  that  are  fast  or  fractious  will  not  answer. 
They  will  fret  the  plowman,  break  the  plow,  and  bruise  their  shoulders. 
With  a  spirited  team,  even  though  nothing  is  broken  or  injured,  it  is 
hard  to  do  good  work.  If  the  plow  is  drawn  rapidly  it  is  quite  im- 
possible to  guide  it  closely  and  avoid  stumps  and  roots. 

After  the  winter  season  of  comparative  idleness  horses  should  not 
be  put  to  plowing  new  land.  Their  shoulders  have  grown  tender 
from  disuse  and  should  be  first  gradually  toughened  in  old  land; 
moreover,  some  of  their  accumulated  energy  should  thus  be  worked  off. 

Oxen  preferable  to  horses. — For  plowing  new  ground  oxen  are  prefer- 
able to  horses.  They  are  steadier  and  stronger.  Formerly  in  breaking 
new  land  it  was  a  common  occurrence  to  see  several  yoke  of  oxen 
attached  to  one  strong  plow;  and  they  did  yoeman  service.  Now,  in 
this  age  of  hurry  and  rush,  the  slow,  plodding  ox  has  been  forced  to 
give  way  to  the  faster  horse,  and  when  new  ground  is  to  be  plowed 
unfortunately  the  ox  is  seldom  at  hand. 

There  are  several  patterns  of  plows  made  especially  for  new-ground 
work.  These  grub  plows,  however,  while  strong  and  -handy,  are  not 
essential.  Any  standard  plow  with  a  good  cutter  properly  and  securely 
adjusted  will  do  good  work. 

Cut  roots  that  stop  the  plow. — When  plowing  new  land  always  have  a 
mattock  conveniently  fastened  to  the  plow  handles,  and  cut  all  roots 
that  do  not  break.  When  the  plow  becomes  "hung"  in  roots  it  is 
better  to  cut  it  loose  than  to  back  and  pull  out.  The  root  that  stops 
the  plow  will  interfere  with  cultivation,  and  the  same  root,  unless 
severed,  will  occasion  this  annovance  for  several  successive  seasons. 
In  plowing  new  land  it  is  well  "to  make  haste  slowly."  Leave  no 
skips.  Turn  a  continuous  furrow.  The  time  saved  in  cultivating  the 
crop,  together  with  the  increased  harvest,  will  more  than  pay  for  the 
pains  taken. 

The  second  season  the  plow  furrows  should  be  run  at  right  angles  to 
those  of  the  first.  If  these  two  plowings  are  thoroughly  done,  the 
ground  will  be  completely  broken  and  subdued. 

If  the  land  is  very  stumpy  it  will  be  quite  difficult  to  level  down  for 
planting  purposes.  When  the  stumps  are  too  thick  for  the  old-fash- 
ioned A  harrow  to  be  used  a  heavy  brush  or  cultivator,  run  opposite 
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to  the  way  the  land  was  plowed,  will  answer  fairly  well.  When  the 
land  is  not  too  stumpy  or  the  stumps  arocut  very  low  the  spring-tooth 
harrow  will  do  excellent  work.  The  teeth  will  bound  over  stumps  and 
roots  that  are  fast  and  comb  out  a  great  many  that  are  loose  or  broken. 
If  the  roots  are  plentiful,  and  they  usually  are,  many  of  them  will 
have  to  be  removed.  With  an  improved  adjustable  spring-tooth  har- 
row, many  of  the  loose  roots  may  be  combed  out  and  windrowed  and 
then  burned  or  hauled  off. 

New  land  should  be  cultivated  for  successive  seasons. — In  bringing  new 
land  under  cultivation,  cultivate  for  several  successive  seasons  or  until 
all  roots  are  thoroughly  broken  and  all  foul  vegetation  completely 
destroyed.  If  cultivated  for  only  one  year  and  then  seeded  down  or 
left  idle 'any  number  of  roots  and  small  bushes  will  revive  and  start 
into  renewed  life. 

CROPS  ADAPTED  TO  HEW  LAND. 

New  land,  because  of  the  large  quantity  of  vegetable  matter  it 
contains,  is  exceedingly  loose.  The  leaf  mold  also  gives  the  soil  a 
dark  color  and  fertile  appearance.  Humus  or  decomposed  vegetation 
is  an  essential  element  in  productive  soils.  It  imparts  a  wholesome 
physical  character  and  furnishes  properties  that  enable  it  to  retain 
heat,  moisture,  and  plant  food.  But  soils  may  contain  too  much 
organic  matter,  especially  if  it  is  not  well  decayed,  hence  virgin 
soil  is  usually  not  sufficiently  productive  at  first  for  best  crop  result*. 
Ordinarily,  however,  on  new  ground  in  the  South  each  succeeding 
harvest  will  exceed  the  preceding  one  until  the  third  or  fourth  year 
is  reached.  So  that,  in  the  long  run,  this  excess  of  vegetable  trash 
on  recently  cleared  woodland  tracts  will,  by  its  fertilizing  value, 
and  adding  humus  to  the  soil,  more  than  compensate  for  the  imme- 
diate loss  in  the  earlier  years. 

Corn  is  a  good  crop  for  new  land. — New  land  is  so  aerated  that  usually 
crops  growing  on  it  suffer  much  for  lack  of  moisture.  It  will  gen- 
erally produce  a  good  growth  of  stalk,  but  the  yield  of  grain  will  be 
poor.  This  is  especially  true  of  corn.  If  not  overtaken  by  a  severe 
drought  the  fodder  will  likely  grow  to  good  size,  while  the  ears  will 
be  small  and  faulty.  Corn,  however,  is  a  good  crop  for  new  land,  not 
that  it  is  especially  adapted  to  such  land,  but  because  it  is  the  easiest 
of  all  crops  to  cultivate  on  rough  and  rooty  soil.  The  cultivation  that 
corn  requires  is  the  very  kind  most  desirable  for  new  land.  After 
several  corn  crops  have  been  removed  the  land  should  be  in  good 
condition  for  any  grass,  cereal,  or  vegetable. 

Oats  should  not  follow  corn  on  new  land,  or  for  that  matter  shouM 
not  be  seeded  to  any  foul  land,  for  they,  especially  spring  oats,  an* 
the  foulest  crop  upon  the  farm.  The  earl}r  spring  preparation  of  the 
ground  required  for  sowing  oats  serves  as  an  excellent  inducement  U> 
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the  rigorous  growth  of  weeds,  briers,  and  bushes;  and  the  inability  to 
cultivate  oats  during  the  growing  season  will  enable  this  foreign  matter 
to  again  secure  a  foothold. 

Clover  well  adapted  to  new  land. — Among  the  grasses,  clover  seems 
best  adapted  to  new  land.  Indeed,  upon  such  soil  it  will  invariably 
thrive,  while  upon  old  neighboring  fields  it  may  be  difficult  or  impos- 
sible to  secure  a  stand.  In  seeding  new  land  to  clover  select  the 
largest  and  most  vigorous  variety.  The  denser  the  growth  the  more 
difficult  it  will  be  for  foul  matter  to  secure  a  lodging;  and  the  higher 
the  clover  stands  the  more  shade  it  will  afford,  and  this  will  facilitate 
the  decay  of  roots  and  stumps.  In  fact,  a  most  excellent  treatment 
for  new-ground  pine  land  is  to  stir  the  surface  with  a  harrow  or  cul- 
tivator and  seed  it  to  the  large  sapling  clover.  The  clover  will  serve 
a  most  useful  twofold  mission.  It  will  add  nitrogen  and  humus  to  the 
soil  and  greatly  assist  in  rotting  the  roots  and  stumps  by  the  shade 
and  contiguous  decaying  matter  it  affords. 

Fruits  of  all  kinds  do  well  upon  cleared  woodland,  provided,  of 
course,  that  the  location  and  mechanical  condition  of  the  soil  are  suit- 
able. But  it  is  not  wise  to  plant  trees  on  such  land  until  it  has  been 
thoroughly  plowed  and  is  in  a  condition  to  be  conveniently  cultivated. 
In  planting  an  orchard  upon  stumpy  land,  stumps  should  not  be  allowed 
to  remain  in  proximity  to  the  newly  set  trees.  The  stumps  will  not 
only  interfere  with  cultivation  but  greatly  endanger  the  trees  by 
bruises  from  horse  or  plow. 

Strawberries  make  a  satisfactory  growth. — Among  small  fruits  the 
htrawberry  thrives  especially  well  on  recently  cleared  land.  Upon 
Mich  soil  it  makes  a  most  satisfactory  growth  and  fruitage,  and  much 
Ion  labor  is  required  to  keep  the  weeds  and  grass  down,  as  the  ground 
h  not  impregnated  with  foul  seed.  This  immunity  of  new  ground, 
compared  to  old  land,  from  weed  and  grass  infestation  is  a  most 
important  factor  not  only  in  strawberry  culture  but  in  all  gardening 
or  trucking  operations. 

Hew  ground  is  desirable  for  trucking. — For  vegetable  growing  new 
land  is  very  desirable,  not  only  because  of  its  comparative  freedom 
from  foul  growth,  but  because  such  soils  contain  a  large  supply  of 
organic  nitrogen,  the  most  necessary  and  expensive  of  vegetable  fer- 
tilizers. It  is  light  and  porous,  thereby  enabling  the  tender  sprout 
after  germination  to  more  readily  push  its  feeble  form  through  the 
earth's  surface.  Upon  old  land  frequently  a  crust  will  form  on  the 
surface  or  the  soil  become  baked,  thereby  preventing  seed  from  com- 
ing up,  but  no  trouble  of  this  character  is  experienced  with  new  ground. 
The  physical  condition  of  such  soils  greatly  encourages  the  develop- 
ment of  those  tuberous  vegetables  that  grow  by  a  process  of  expansion 
undor  ground. 

These  are  some  of  the  properties  of  new  ground  that  render  it  desir- 
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able  for  trucking.  Potatoes,  both  sweet  and  Irish,  will  certainly  thrive 
on  this  soil.  They  will  yield  well,  be  symmetrical  in  form,  clear  in 
color,  and  very  free  from  scab.  The  tomato  is  another  vegetable  most 
congenial  to  new  ground;  upon  such  land  it  is  relatively  free  from 
blight  and  less  liable  to  be  choked  or  smothered  by  a  late  summer 
grass,  which  so  frequently  appears  upon  old  land  after  the  size  of 
the  vines  prevents  cultivation.  Neither  should  tobacco  be  omitted  in 
enumerating  crops  adapted  to  hew  land. 

Indeed,  there  is  no  question  about  the  profitable  cultivation  of  new 
land.  The  problem  is  when  and  how  to  clear  it.  When  once  the  clear- 
ing has  been  completely  accomplished  the  yield  from  such  lands  will 
be  more  satisfactory  than  the  harvest  from  old  fields.  In  fact,  in 
many  instances  it  would  be  wise  and  economical  for  the  farmer  t« 
plant  his  old  worn  and  washed  fields  to  forest  and  clear  other  land  for 
cultivation. 
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THE  HOME  FRUIT  GARDEN:  PREPARATION  AND  CARE. 


nnBODUCTIOH. 

A  fruit  garden  consists  of  an  assemblage  of  fruit-bearing  trees  and 
shrubs,  maintained  for  the  purpose  of  supplying  the  family  with 
fruits.  In  its  general  purposes,  then,  the  fruit  garden  is  intended  to 
accomplish  results  similar  to  those  of  the  vegetable  garden.  In  dis- 
tinction from  an  orchard,  the  fruit  garden  is  more  restricted  in  area; 
it  is  intended  for  home  rather  than  market  purposes,  and  consequently 
comprises  a  much  greater  variety  of  fruits. 

Considering  the  general  desire  for  and  appreciation  of  fruits  by  peo- 
ple of  all  classes,  it  is  amazing  that  even  those  who  have  suitable  situ- 
ations and  facilities  for  raising  them,  and  who  can  not  purchase  them 
because  of  remoteness  from  markets,  have  not  established  home  fruit 
gardens. 

With  the  growth  of  the  commercial  fruit  interests  of  the  United 
States  the  home  fruit  garden  has  been  lost  sight  of.  Only  a  few  years 
ago  the  owners  of  home  gardens  not  only  led  in  the  production  of 
fruits,  but  were  our  authorities  as  to  how  and  where  to  grow  them. 
To-day  these  gardens,  while  no  less  numerous  or  important,  are  over- 
shadowed by  the  orchards  where  fruit  is  grown  for  commercial  pur- 
poses. 

RELATION  OF  THE  HOME  GARDEN  TO  THE  FRUIT  DTTEEESTS. 

While  both  the  home  garden  and  the  orchard  are  essential  to  the 
good  of  the  community,  they  bear  very  different  relations  to  the  fruit 
interests  of  the  country  as  a  whole.  The  home  garden  is  always  the 
forerunner  of  commercial  development,  and  even  in  those  localities 
where  climatic  and  soil  conditions  are  adverse  to  conducting  such 
industries  on  an  extensive  scale  the  home  fruit  garden  of  the  enthusi- 
astic amateur  is  certain  to  be  found.  All  the  success  attained  to-day 
by  the  fruit  interests  of  the  United  States  has  grown  out  of  the  per- 
severing efforts  of  a  few  men  whose  home  fruit  gardens  served  not 
only  as  testing  stations  for  determining  the  fitness  of  given  sorts  for 
new  and  untried  localities,  but  they  were  the  propagating  grounds 
from  which  sorts  of  the  highest  quality  and  greatest  commercial  value 

originated. 

(3) 

164 


of  fruits  can  l>e 
irding  to  the  eye 
be  cultivation  of 

teaching  buyers 

easing  the  fruit 
enance  of  a  fruit 
I  aa  one's  interest 
ad  of  proving  u 
'he  possession  of 
fruit  production 
the  operation  by 
i  exposure  of  the 
the  formation  of 
if  the  cultivator, 
motions  has  been 
whose  care  these 
iade  happier  and 

lor  the  culture  of 
narkable  absence 
nd  country  resi- 
ae  who  would  be 
itenance  have  no 
n  laying  out  such 


FIT  GARDEN. 


UTFLTJENCE  OF  AMATEUB  FETHT  GROWERS  UPON  COMMTJHITIES. 

The  testing  of  varieties  in  new  localities  and  the  development  and 
dissemination  of  new  sorts  by  the  amateur  is  an  important  work,  but 
the  greatest  good  accomplished  by  him  is  to  be  found  in  the  wholesome 
influence  which  he  exerts  on  the  community  in  which  he  lives.  A 
community  is  certain  to  profit  aesthetically  as  well  as  financially  from 
the  influence  of  such  growers,  and  it  is  to  them  that  we  owe  our  appre- 
ciation for  high  quality.  A  discriminating  taste  developed  in  a  neigh- 
borhood creates  a  demand  which  it  pays  well  to  gratify,  and  the 
amateur  who  grows  fruits  for  quality  will  find  a  ready  market  in  such 
a  section. 

CHANGED  CONDITIONS  OP  FRUIT  CULTURE. 

Until  within  comparatively  recent  times  the  introduction  of  foreign 
species  worthy  of  cultivation  in  this  country  was  largely  confined  to 
horticulturists,  who  maintained  private  fruit  gardens  or  nurseries. 
In  fact,  previous  to  the  establishment  of  the  State  experiment  stations 
by  Congress  in  1887,  an  important  function  of  the  work  of  the  nursery- 
man was  the  introduction  and  testing  of  new  sorts,  both  of  foreign  and 
domestic  origin.  While  the  commercial  dissemination  and  populariza- 
tion of  fruits  is  at  present  almost  exclusively  in  the  hands  of  the  nurs- 
eryman, the  introduction  of  foreign  species  and  varieties,  as  well  as  the 
testing  of  both  foreign  and  domestic  sorts,  has  fallen  largely  into  the 
hands  of  the  Department  of  Agriculture  and  the  experiment  stations. 
The  general  perspective  of  fruit  culture  in  America  has  been  greatly 
changed  during  the  last  twenty -five  years,  and  many  of  the  lines  of 
work  carried  on  in  private  fruit  gardens  have  been  absorbed  wholly 
or  in  part  by  other  forces;  yet  the  profitable  occupation  of  fruit  grow- 
ing, to  say  nothing  of  the  highly  interesting  work  of  plant  breeding, 
is  ever  open  to  the  amateur. 

ADVANTAGES  AND  PLEASURES  OP  THE  HOME  FRUIT  GARDEN. 

The  inhabitants  of  this  country  are  notably  a  fruit-loving  and  fruit- 
eating  people.  Notwithstanding  this,  however,  fruit  culture  has  grown 
to  be  classed  among  the  specialties,  and  few  persons  who  consume  fruit 
are  actual  growers.  The  possibilities  in  fruit  culture  upon  restricted 
areas  have  been  very  generally  overlooked,  with  the  result  that  many 
persons  who  own  a  city  lot,  a  suburban  home,  or  even  a  farm,  now 
look  upon  fruit  as  a  luxury.  This  can  all  be  changed,  and  much  of  thi» 
land  which  is  now  practically  waste  and  entirely  unremunerative  can 
be  made  to  produce  fruits  in  sufficient  quantity  to  give  them  a  regular 
place  upon  the  family  bill  of  fare  and  at  the  same  time  add  greatly  to 
;he  attractiveness  of  the  table  and  healthfulness  of  the  diet.  The 
lorae  production  of  fruit  stimulates  an  interest  in  and  a  love  for 
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natural  objects  which  can  only  be  acquired  by  that  familiarity  with 
them  which  comes  through  their  culture.  The  cultivation  of  fruits 
teaches  discrimination.  A  grower  is  a  much  more  intelligent  buyer 
than  one  who  has  not  had  the  advantages  of  tasting  the  better  dessert 
sorts  as  they  come  from  the  tree.  If  every  purchaser  was  a  good 
judge  of  the  different  kinds  of  fruits,  the  demand  for  fruits  of  high 
quality,  to  produce  which  is  the  ambition  of  every  amateur,  as  well  as 
of  every  professional  fruit  grower,  would  become  a  reality.  But  until 
some  means  of  teaching  the  differences  in  the  quality  of  fruits  can  be 
devised  the  general  public  will  continue  to  buy  according  to  the  eye 
rather  than  by  the  palate.  The  encouragement  of  the  cultivation  of 
fine  fruits  in  the  home  garden  will  do  much  toward  teaching  buyers 
this  discrimination. 

Pleasant  and  healthful  employment. — Besides  increasing  the  fruit 
supply  and  cultivating  a  taste  for  quality,  the  maintenance  of  a  fruit 
garden  brings  pleasant  and  healthful  employment,  and  as  one's  interest 
in  growing  plants  increases,  this  employment,  instead  of  proving  a 
hardship,  will  become  a  great  source  of  pleasure.  The  possession  of 
a  tree  which  one  himself  has  planted  and  reared  to  fruit  production 
carries  an  added  interest  in  its  product,  as  well  as  in  the  operation  by 
which  it  was  secured.  The  unfolding  of  the  leaf,  the  exposure  of  the 
blossom  buds,  the  development  of  the  flowers,  and  the  formation  of 
the  fruit  are  all  processes  which  measure  the  skill  of  the  cultivator, 
and  when  the  crowning  result  of  all  these  natural  functions  has  been 
attained  in  a  crop  of  perfect  fruit,  the  man  under  whose  care  these 
results  have  been  achieved  will  himself  have  been  made  happier  and 
better. 

To  those  familiar  with  the  facilities  at  command  for  the  culture  of 
fruit  and  the  general  interest  in  the  subject,  the  remarkable  absence 
of  successful  fruit  gardens  about  city,  suburban,  and  country  resi- 
dences can  be  explained  only  on  the  ground  that  those  who  would  be 
most  likely  to  give  attention  to  their  care  and  maintenance  have  no 
object  lessons  or  literature  at  hand  to  guide  them  in  laying  out  such 
gardens. 

THE  CULTIVATION  OF  A  HOME  FRUIT  GARDEN. 

Fruit  for  the  family  table. — Most  persons  engaging  in  the  cultivation 
of  a  home  fruit  garden  will  have  as  their  chief  aim  the  production  of 
fruit  for  the  family  table  and  the  pleasure  it  affords;  others  will  go  a 
step  farther  and  find  an  added  source  of  pleasure  in  the  problems  of 
cross-pollination  and  the  production  of  new  forms.  In  a  majority  of 
cases,  however,  the  aim  will  be  the  one  first  mentioned,  and  it  is  to 
assist  such  that  the  suggestions  contained  in  this  paper  are  offered. 

In  order  to  prove  a  source  of  constant  pleasure  and  gratification  a 
fruit  plantation  must  claim  the  attention  of  its  owner  from  early  spring 
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illy  grown  is  suited  to  a  loose,  sandy  soil,  and  it  seems  desirable  to 
1  to  the  collection  a  plant,  such  as  plum,  which  naturally  requires  a 
ivy,  retentive  soil,  it  would  undoubtedly  be  better  to  change  the 
iracter  of  the  plant  by  grafting  it  upon  a  stock  adapted  to  sandy 
1  conditions  than  to  attempt  to  modify  the  soil  to  suit  the  plant, 
is  change  can  be  effected  by  using  a  peach  stock  for  the  plum.  We 
*e  therefore  two  alternatives — either  the  soil  may  be  modified  to 
t  the  plant  or  the  plant  may  be  adapted,  by  working  it  upon  a  suit- 
e  stock,  to  the  soil.  Such  modifications  in  plants  are  not  always 
ily  accomplished,  and  with  many  plants  there  is  no  alternative  but 
use  them  on  their  own  roots.  In  this  latter  case  the  soil  itself  must 
made  to  conform  to  the  demands  of  the  plants.  The  soil,  in  addi- 
q  to  being  heavy  and  retentive,  may  also  be  cold  and  wet.  In  such 
e  the  addition  of  sand  will  not  entirely  overcome  the  difficulty. 
Sand  will  lighten  and  facilitate  natural  drainage,  but  if  the  soil  be 
iuly  moist  the  only  safe  and  satisfactory  remedy  lies  in  thorough 
lerdrainage.  This  can  be  accomplished  in  two  ways:  Drains  may 
dug  and  a  stone  conduit  built  to  allow  the  superfluous  water  to  escape, 
what  is  better,  agricultural  tile  may  be  laid  in  the  bottom  of  the 
nch.  If  the  soil  is  very  stiff  and  retentive,  the  tiles  should  not  be 
1  over  2i  or  3  feet  deep  and  about  1  rod  apart.  If  the  soil  is  porous, 
:  drains  may  be  placed  farther  apart  and  buried  deeper.  A  double 
rpose  is  served  by  underdraining.  The  superfluous  water  which 
.ded  to  make  the  land  cold,  sour,  and  "  late"  is  removed,  thus  making 
*  soil  warmer  and  earlier;  and  by  the  admission  of  air  the  acidity  is 
wly  overcome.  The  processes  of  oxidation  and  nitrification  are  also 
orded  better  conditions  for  action,  and  while  drainage  adds  nothing 
the  soil  in  the  way  of  plant  food,  the  mechanical  operation  of 
noving  water  and  admitting  air  is  quite  as  marked  in  its  effects  as  a 
eral  dressing  of  manure,  for  the  store  of  plant  food  which  was  with- 
Id  from  the  plant  is  allowed  to  become  available.  There  is  little 
•nder  in  the  light  of  these  facts  that  early  agricultural  writers  pro- 
unded  the  axiom  u  Tillage  is  manure." 

PLANTING. 

Preparation  of  plants. — It  is  impossible  to  give  explicit  directions 
r  the  many  plants  which  may  be  selected  for  planting  in  fruit  gar- 
ns  in  the  various  sections  of  the  United  States,  and  general  state- 
mts  only  can  be  made.  At  planting  time  all  broken  or  decayed 
ots  should  be  cut  away,  leaving  only  smooth-cut  surfaces  and  healthy 
kxI  to  come  in  contact  with  the  soil.     If  a  large  part  of  the  root  area 

the  plant  has  been  lost  in  transplanting,  the  top  should  be  cut  back 
proportion  to  the  roots  remaining.     By  so  doing  the  demand  made 

the  top  when  the  plant  starts  into  growth  can  be  met  by  the  root. 
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Setting  the  plant. — The  holes  in  which  trees,  vines,  or  shrubs  ar? 
to  be  set  should  be  ample,  so  that  the  roots  of  the  plant  may  have  M 
spread  without  bending  them  out  of  their  natural  course.  The  eartl 
at  the  bottom  of  the  holes  should  be  loosened  a  spade  depth  below  ti:> 
line  of  excavation.  The  soil  placed  immediately  in  contact  with  tb 
roots  of  the  newly  set  plant  should  be  rich  top  soil,  free  from  sod  01 
partially  decayed  organic  matter.  Firm  the  soil  over  the  roots  by 
trampling,  as  this  brings  the  soil  particles  together  and  at  the  same 
time  in  close  contact  with  the  surface  of  the  roots.  A  movement 
of  soil  water  is  thus  set  up  and  the  food  supply  of  the  soil  brought 
immediately  to  the  use  of  the  plant.  When  the  operation  of  trans- 
planting is  complete,  the  plant  should  stand  1  or  2  inches  deeper  than 
it  stood  in  the  nursery.  Every  precaution  above  enumerated  will 
make  for  the  success  of  the  plant  and  calls  for  careful  attention. 

PRUNING. 

While  pruning  has  to  be  modified  to  suit  the  style  of  training 
employed  with  any  given  plant,  each  species  of  plant  bears  its  fruit  in 
a  peculiar  manner,  which  renders  the  maintenance  of  wood  of  a  cer 
tain  age  and  character  necessary  in  order  to  secure  a  crop  of  fruit 

Apple  and  pear. — In  the  case  of  the  apple  and  the  pear  the  fruits  are 
borne  upon  "spurs"  of  the  previous  year's  growth  only,  these  spur* 
appearing  on  wood  one  year  or  more  of  age.  Heading  in  or  shortening 
each  shoot  of  the  season's  growth,  therefore,  must  be  done  with  care  in 
order  not  to  reduce  the  bearing  wood  beyond  a  profitable  limit.  With 
these  two  plants,  however,  the  bearing  shoots  are  not  those  making  the 
most  vigorous  growth  at  the  ends  of  the  branches,  but  they  are  usu- 
ally more  obscurely  located  upon  the  sides  of  the  branches,  and  make  * 
much  smaller  growth,  for  which  reason  they  have  been  termed  spurt. 

Peach  and  Japanese  plum. — With  the  peach,  however,  it  is  the  wood 
of  the  last  season's  growth  upon  which  the  fruits  are  directly  borne, 
and  with  them  heading  in  may  be  successfully  employed  to  limit  th? 
quantity  of  fruit  borne  by  the  tree.  Japanese  plums  bear  on  both 
year-old  wood  and  spurs;  pruning  may,  therefore,  be  used  to  thin  thi 
fruit,  the  same  as  in  the  case  of  the  p6ach. 

Quince. — The  quince  bears  its  fruit  at  the  extremity  of  new  shoot? 
of  the  present  season's  growth,  in  which  respect  it  differs  from  bor 
its  close  relatives,  the  apple  and  the  pear;  but  as  these  shoots  ari* 
from  wood  of  the-  previous  season's  growth,  pruning  must  be  m» 
adjusted  that  the  fruit  crop  will  not  be  reduced. 

Grape. — The  grape  bears  its  fruit  on  shoots  of  the  season,  which  in 
turn  usually  arise  from  canes  of  the  previous  year's  growth.  Oli 
wood  on  the  grape  is  therefore  of  little  value;  hence  the  developmeut 
of  so  many  systems  of  training  which  maintain  only  a  single  per 
marrent  trunk,  from  the  top  of  which  the  bearing  canes  are  renewed 
each  year.     The  so-called  i4 renewal,"   "high  renewal,"   "Kniffen." 
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"Munson,"  and  various  overhead  systems  of  training  all  possess  this 
feature  in  common.  In  fact,  it  is  the  only  economical  way  in  which 
to  handle  native  kinds.  For  the  fruit  garden,  however,  where  the  vines 
are  desired  for  covering  arbors,  pruning  must  be  modified  so  as  to 
secure  a  screen  from  the  new  growth  as  early  in  the  season  as  prac- 
ticable. For  this  purpose  a  modification  of  the  "horizontal-arm" 
system  of  training  will  be  found  most  advantageous.  By  planting  the 
vines  closely  and  carrying  up  single  trunks  to  a  fixed  height,  and  from 
the  top  of  the  stalk  carrying  out  horizontal  arms  along  which  "  spurs" 
are  maintained,  a  short  growth  from  each  spur  will  be  sufficient  to  give 
a  uniform  and  sufficiently  dense  canopy  of  leaves  for  the  arbor. 

Raspberry  and  blackberry. — Raspberries  and  blackberries  both  bear 
their  fruits  on  short  shoots  which  arise  from  canes  of  the  previous 
season's  growth.  While  these  shoots  are  usually  axillary  shoots,  the 
fruits  are  always  terminal.  In  the  case  of  the  grape,  which  bears 
its  fruit  upon  annual  shoots  arising  from  canes  of  the  previous  year, 
the  fruit  is  produced  at  a  node,  and  takes  the  place  of  a  leaf;  several 
fruit  clusters  may  therefore  arise  from  a  single  shoot  of  the  grape. 

Currant  and  gooseberry. — In  the  case  of  the  currant  and  gooseberry 
the  fruits  are  produced  on  both  old  and  new  wood;  the  fruits  appear 
as  axillary  growths  from  the  shoot  itself,  and  wood  3  years  or  more  of 
age  is  unprofitable  and  should  be  cut  away. 

Strawberry. — Strawberries  are  rarely  produced  in  profitable  quan- 
tities by  plants  more  than  1  year  old.  Plants  over  2  years  of  age 
should  be  rooted  out  to  give  room  for  new  ones. 

Orange. — The  orange  bears  its  fruit  in  much  the  same  way  as  does 
the  peach.  New  growth  must  therefore  be  maintained  to  insure  a 
supply  of  fruit.  But  as  the  orange  is  evergreen,  pruning  can  not  be 
confined  to  a  single  season,  as  in  the  case  of  deciduous  trees  possessing 
a  regular  and  marked  period  of  rest. 

PROTECTION. 

The  interest  of  a  fruit  garden  may  be  greatly  enhanced  by  grow- 
ing therein  plants  not  adapted  naturally  to  the  climatic  region  in 
which  the  garden  is  located,  as,  for  instance,  the  growing  of  figs  as 
far  north  as  the  latitude  of  Philadelphia.  The  summers  of  the  region 
are  sufficiently  long  and  warm  to  induce  a  strong  growth  in  the  fig, 
but  as  the  fruits  normally  require  a  long  period  in  which  to  mature, 
the  plant  becomes  useless  as  a  fruit  producer  unless  sufficient  pro- 
tection is  afforded  to  carry  over  winter  the  immature  fruits  set  the 
previous  fall.  This  can  be  successfully  accomplished  in  several  ways. 
The  most  hardy  sort  should  be  selected,  in  addition  to  which  the  fruit- 
ing shoots  may  be  wrapped  in  matting,  covered  with  straw,  and  the 
fruits  thus  successfully  protected;  or,  if  it  seems  desirable,  temporary 
sheds  may  be  built  over  the  plants,  and  these  thatched  with  straw  or 
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fodder  sufficiently  to  protect  them  from  frost.  Then,  again,  semihard? 
sorts  may  be  tipped  over  by  cutting  the  roots  on  one  side,  bending  the 
branches  close  to  the  soil,  pinning  them  down,  and  then  covering  the 
whole  plant  with  matting  and  earth  or  a  straw  thatch  and  earth.  At 
the  extreme  northern  limit  of  fig  culture  it  has  been  found  that  the 
covering  of  earth  is  preferable  to  any  other  method,  while  at  the  South, 
where  only  slight  protection  is  necessary,  bending  down  and  cov- 
ering with  pine  boughs  or  thatching  with  cornstalks  has  proved  most 
successful. 

By  the  use  of  one  or  the  other  of  these  methods  of  protecting  plants 
the  peach  has  been  grown  and  successfully  fruited  in  the  southern 
central  part  of  South  Dakota,  along  the  Missouri  River. 

Besides  these  protective  devices,  sheltered  places,  where  growth  ia 
retarded  in  spring,  may  be  taken  advantage  of  in  order  to  hold  back 
such  early  blooming  plants  as  apricots,  Japanese  plums,  etc.  Apricots 
planted  and  trained  on  the  north  wall  of  a  building  are  frequently 
sufficiently  retarded  at  blooming  time  to  insure  a  crop,  while  if  planted 
in  the  open  and  trained  as  a  "standard"  the  fruit  crop  will  be  killed 
by  late  spring  frosts. 

For  commercial  purposes  the  use  of  most  of  these  protective  meas- 
ures is  precluded  on  account  of  expense.  The  commercial  grower 
can  not  indulge  in  such  expensive  devices  unless  he  has  the  assurance 
of  obtaining  a  fancy  price  for  his  product.  In  a  home  fruit  garden, 
however,  it  is  different.  The  expense  of  protecting  a  half  dozen  plants 
is  trifling,  and  many  amateurs  will  incur  it  for  the  sake  of  the  novelty 
of  securing  fruits  naturally  adapted  to  other  climatic  regions. 

METHODS  07  ADAPTING  PLANTS  TO  CONDITIONS. 

DWARFING  AND  GRAFTING. 

In  order  to  secure  satisfactory  results  from  a  limited  area  devoted  to 
fruit  culture  one  must  know  the  form  of  plant  and  method  of  pruning, 
training,  and  culture  best  suited  to  the  space  at  command. 

The  fact  that  trees  can  be  grown  as  dwarfs  as  well  as  standards  will 
enable  one  to  utilize  a  space  which  had  previously  been  considered 
unsuited  for  the  development  of  a  tree.  The  cultivator's  art  has  devel- 
oped many  devices  which  may  be  used  to  make  plants  conform  to  the 
conditions  in  a  fruit  garden. 

Value  of  dwarf  trees. — The  modifications  which  plants  undergo  are 
sufficient  to  convince  one  of  the  great  possibilities  which  await  those 
who  choose  to  make  use  of  all  the  available  methods  to  secure  a  large 
return  from  a  limited  area.  It  is  well  known  that,  in  proportion  to 
size,  dwarf  trees  are  more  fruitful  than  standards;  that  they  come 
nto  bearing  sooner,  and  are  therefore  of  special  value  for  use  in 
limited  inclosures  or  fruit  gardens. 
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Dwarfing  is  accomplished  by  budding  or  grafting  robust  growers 
on  slow-growing  stocks,  and  most  tree  fruits  lend  themselves  to  this 
treatment.     While  the  dwarf  pear  is  undoubtedly  the  most  familiar 
example  of  a  dwarf  tree  in  the  United  States,  there  are  stocks  upon 
which  apples,  cherries,  plums,  and  peaches  can  be  grown  with  the  same 
general  result.    Besides  this  method  of  modification,  there  are  other 
methods  quite  as  important  to  the  owners  of  small  areas.     Standards 
may  be  grown  as  "bushes"  or  as  "pyramids,"  thus  making  it  possible 
to  grow  them  much  closer  together.     Pruning  and  training,  used  in 
combination,  have  shown  the  possibilities  of  restricting  plants  to  the 
"espalier,"  "cordon,"  and  other  styles  of  training  employed  in  grow- 
ing fruits  against  walls.     These  methods  not  only  allow  plants  to  be 
grown  more  closely  than  is  common  in  orchard  practice,  but  they  allow 
the  grower  to  take  advantage  of  locations  and  conditions  under  which 
trees  could  not  develop  normally.     The  side  of  a  building  may  be 
utilized  as  a  support 
to  an  apricot,  nec- 
tarine,   pear,    or 
grape,    the    last 
named  being  the 
only  one  normally 
adapted  to   such  a 
position. 

TarietiM  increased 
by  grafting. — Be- 
sides   the    advan- 
tage   of    dwarfing, 
grafting  may  be 
turned  to  good  account  to  enable  the  owner  of  few  trees  to  increase 
his  sorts  beyond  the  limits  of  the  trees  he  possesses.     By  grafting, 
the  list  of  varieties  can  be  increased  at  will.     There  are  single  trees 
known  which  bear  as  many  as  150  varieties  of  apples.     While  a  tree 
of   this  kind  possesses  little  commercial  value,  it  is  of   interest  in 
proving  what  can  be  accomplished  by  grafting. 

oDKBDnxa  PLAjrrs  or  vahiovs  habits  of  growth. 

Soma  combination*. — In  addition  to  the  advantages  to  be  gained  from 
restricting  the  growth  of  plants  by  training  and  dwarfing,  some  of  the 
methods  of  training  offer  adaptations  which  allow  of  combining  plants 
of  various  habits  of  growth,  to  the  advantage  of  the  grower  and  with 
little  or  no  disadvantage  to  the  plants.  To  illustrate  this,  currants  may 
be  combined  with  grapes,  as  shown  at  the  left  in  fig.  1;  apples  with 
currants  or  raspberries,  as  in  fig.  2;  grapes  and  strawberries,  as  shown 
at  the  right  in  fig.  1. 

The  advantages  of  these  methods  become  apparent  at  once  when  the 
object  is  the  most  economical  utilization  of  a  limited  land  area. 


Flo.  L— Btnmlxirks!  and  currsnU  between  Rntpovlnea. 
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Besides  tbe  special  adaptations  afforded  by  dwarfed  trees  and  by 
special  combinations  of  low-growing  and  high-growing  plants,  certain 
well-known  systems  of  pruning  and  training  allow  additional  liberties 
to  the  skillful  planter,  as,  for  instance,  the  grapevine,  which  readily 
lends  itself  to  arbor  training,  may  be  utilized  for  screening  tender  or 
shade-loving  plants.    Tbe  style  of  training  the  grape  shown  in  fig.  3 
is  more  desirable  in  many  cases  than  a  more  perfect  arbor.     Straw- 
berries adapt  them- 
selves    readily    to 
such    situations  if 
tbe  shade  is  not  al- 
lowed to  become  tor 
dense.       Anion: 
flowering     plants 
none     will     thrive 
better   under  suit 
conditions  than  pan- 
sies  and  violets,  and 
among  garden  vege 
tables    lettuce    awl 
*ra.i-RMPbert«Hb<[w«BaCTiBtr«1L  radishes     may     he 

successfully  grown  under  such  a  canopy,  as  they  will  be  out  of  the  way 
before  a  dense  shade  is  formed  by  the  grapes.  Asparagus  can  be  am  - 
cessfully  grown  under  a  shade  of  this  character,  as  it  will,  because  of 
its  early  habit,  make  a  large  share  of  its  growth  before  tbe  tardy 
grape  will  have  produced  a  shade  dense  enough  to  interfere  with  the 
young,  tender  shoots. 
Tinea  as  a  cover  for  walks  and  for  shade. — Tbe  vine  may  be  utilize! 

as  a  raver  for  walks     

and  drives  or  as  a 
canopy  over  small 
outbuildings.  A 
cozy  summer  veran- 
da may  be  covered 
by  grapevines,  thus 
securing  the  double 
advantage  of  a  cool, 
shady  nook  during 
summer  and  a  sup- 
ply of  fruit  in  autumn.  Fig.  4  shows  a  porch  shaded  in  this  war. 
In  one  garden  a  small  ash  house  was  made  to  support  an  Isabella 
viDe,  and  this  vine  in  1891  produced  300  clusters  of  grapes.  The 
small  inclosure  in  which  this  vine  grew,  only  25  feet  wide  and  80  fet-t 
deep,  also  supplied  foot  room  for  15  other  grapevines,  several  dozen 
strawberry  plants,  a  row  of  currants,  and  a  limited  supply  of  vege- 
tables and  annual  flowers,  besides  a  few  square  yards  of  beautiful 


turf.  The  plan  of  tbia  garden  (fig.  5)  shows  the  arrangement  of  the 
slants.  The  grapevines  are  trained  to  the  high,  tight,  board  fence 
■vhich  separates  the  lot  from  that  of  the  next  neighbor.    The  currants 


re  planted  near  one  side  of  the  inclosure,  while  the  main  walk  occu- 
pies a  corresponding  position  on  the  opposite  Bide.  The  area  between 
be  walk  and  fence  on  one  side  is  given  up  to  strawberries,  while  that 


H 

o             O             O             O             O             O       ^==b 

VEGETABLE    GARDEN                                                    , 

■ 

s         i         i         t         i         i         i 

•'  :>.— PUnod  back  yiird  25by  80  leet  In  extent;  x,  grapes;  •,  strawberries;  o,  currants,  O.  dwarf 
pears. 

'tween  the  walk  and  currant  bushes  on  the  opposite  side  forms  the 
)wer  and  vegetable  plat. 

COMBINED  FRUIT  AND  VEGETABLE  GARDEN. 

Where  there  is  more  land  at  one's  disposal  there  may  be  both  a  fruit 
irden  and  a  vegetable  garden.  An  area  of  60  by  80  feet  set  apart  as, 
fruit  garden  will  accommodate  442  fruit-bearing  plants  of  the  kinds 
'situated  (p.  14),  while  an  area  of  40  by  80  feet  will  be  sufficient  for 
lite  a  variety  of  vegetable  plants.  On  these  areas,  planned  as  shown 
■  fig.  6,  fruit  and  vegetable  plants  may  be  grown  as  shown  on  the 
>xl  page. 


VEGETABLE 
6ARDEN 

40X80  FT. 


i 


One  row,  }  row  rhubarb,  J  row 
agua  (occupying  4  feet). 
One  row,  salsify  (1}  feet). 
One  row,  parsnips  (1}  feet). 
Two  rows,  beets  (3  feet). 
One    row,    eggplant — plants   set 
inches  apart — 2  dozen  (3  feet). 

Two  rows,  tomatoes — plants  set  2  fd 
apart — 2  dozen  (6  feet). 

One  row,  summer  squash,  12  bilK 
feet  apart  (3  feet). 

Two  rows,  cucumber,  24  hills,  3  fo 
apart  (1  foot). 

Two  rows,   early  cabbage,  4  d^ 
plants,  set  18  inches  apart  (4  feet). 

Two   rows,    late   cabbage,    4  do* 
plants,  set  18  inches  apart  (4  feet). 

One  row,  early  celery,  6  dozen  plarf 
set  6  inches  apart  (2  feet). 
Eight  rows,   peas,  plant   in   do»t 
rows,  4  inches  apart;  follow  by  6  rows  late  celery,  36  dozen  plants  (16  feet). 
Two  rows,  lima  beans,  4  dozen  hills,  18  inches  apart  (4  feet). 
Six  rows,  bunch  beans;  in  succession  sow  seeds  in  drills,  placing  seeds  abu»sa 
inches  apart  in  the  row;  follow  by  late  cabbage,  turnips,  or  spinach  (12  feet). 
Two  rows,  radishes,  4  sowings,  planted  in  double  rows  6  inches  apart  (3  feet). 
Two  rows,  lettuce,  two  sorts,  adapted  for  early  and  late  use  (3  feet). 
One  row.  parsley  and  peppergrass  (1}  feet). 
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FRTTCT-BEARING  PLANTS   THAT   CAN   BE   GROWN  OK  AN  ABSA 

OF  60  BT  80  FEET. 

Thirty-two  grapevines,  dispersed  at  intervals  of  10  feet  around  the  entire  gwV 
Three  rows,  each  containing  6  trees  dwarf  pears,  18  specimens  in  all  (rows  No  • 
10,  14). 
One  row,  6  specimens,  peaches  (row  No.  4). 
One  row,  6  specimens,  cherries  (row  No.  8). 
One  row,  6  specimens,  dwarf  apples  (row  No.  6). 

One  row,  6  specimens,  plums  in* 
No.  12). 

One  row,  20  specimens,  blackberrifl 
(row  No.  1). 

Two  rows,  40   specimens,  blacku;* 
(rows  Nos.  3  and  5). 

Two  rows,   40  specimens,  red  rasp 
berries  (rows  Nos.  7  and  9). 

Three  rows,   300   specimens,  straw- 
berries (rows  Nos.  11,  13,  and  15). 


VEGETABLE  PULWTS  THAI 
CAN  BE  GROWN  OK  Al 
AREA  OF  40  BT  80  FEET. 


ftaptfj 


6GALE.  i- 


1  20  FEET . 

Fig.  6.— Plan  for  a  suburban  place. 
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The  space  occupied  by  the  last  three  plants  may  be  given  over  to 
winter  squashes  by  planting  these  before  other  crops  are  off  the  ground. 

As  before  mentioned,  the  general  plan  will  serve  as  a  guide  to  plant- 
ing in  any  portion  of  the  United  States,  but  the  sorts  chosen  must  be 
suited  to  that  particular  section  of  the  country  in  which  the  work  is  to 
be  executed. 

As  will  be  seen  by  fig.  6,  this  garden  is  planned  to  utilize  the  space 
to  the  best  possible  advantage.  In  order  to  secure  large  returns,  the 
soil  must  be  kept  cultivated  and  well  enriched;  walksj  if  any  are  to  be 
maintained  as  permanent  features,  should  only  exist  .where  necessary 
for  ease  and  comfort  in  getting  about.  A  permanent  walk  should 
divide  the  fruit  garden  from  the  vegetable  garden.  This  is  bflst  made 
of  gravel  or  some  other  loose  material,  which  will  preserve  a  dry  pas- 
sageway without  preventing  the  rain  from  penetrating  the  soil  beneath 
it,  as  the  fruit  trees  which  stand  beside  it  will  need  the  moisture  which 
it  gathers.  On  account  of  the  small  area  occupied  and  the  close  plant- 
ing necessary  to  secure  the  result  desired,  the  culture  of  such  a  garden 
must  of  necessity  be  done  by  hand.  If  the  grapevines  are  trained  on 
the  high  renewal  system,  they  will  serve  both  as  a  screen  for  the  rest 
of  the  garden  and  as  a  spurce  of  fruit  supply.  A  good  wire  fence 
should,  however,  be  constructed  on  the  line  between  adjoining  prop- 
erties, and  the  grape  border  planted  not  farther  than  2  feet  from  the 
boundary  fence. 

9 

ALLOTMENT  OF  FRUITS  FOB  GARDENS  OF  DIFFERENT  SIZES. 

The  following  lists  of  varieties,  while  made  for  northern  Ohio,  are 
presented  more  as  a  guide  to  the  proportionate  allotment  of  plants  of 
various  species  in  a  home  fruit  garden  than  as  a  guide  to  varieties 
suited  to  such  a  garden.  As  has  already  been  pointed  out,  the  selec- 
tion of  sorts  for  a  fruit  garden  is  a  local  as  well  as  personal  matter. 
Varieties  give  their  best  products  only  in  certain  more  or  less  restricted 
ireas,  so  the  list  of  fruits  in  one  section  will  naturally  differ  widely 
From  those  in  another.  Then,  too,  the  personal  likes  of  the  planter 
will  modify  the  list  in  each  garden,  even  though  the  conditions  be  such 
is  to  admit  of  a  duplicate  set  in  each. 

VARIETIES  OF  FRUITS  FOB  HOME  GARDENS  OF  DIFFERENT 


FRUIT  GARDEN   NO.  1    (ABOUT  2  ACRBB). 

Appwcs  (22  tress). — Summer:  Two  Early  Harvest,  2  Red  Astrakhan,  1  Golden 
Sweet,  1  Pumpkin  Sweet,  1  Maiden  Blush.  Winter:  Two  Grimes  Golden,  2  Bald- 
win, 2  Rhode  Island  Greening,  2  Belmont  (White  Pippin),  1  Fallawater,  1  Fameuse 
Snow  Apple),  1  Tolman  Sweet,  1  Roxbury  Russet  Crab:  One  Hyslop,  1  Tran- 
scendent, 1  Yellow  Siberian. 
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Peacheb  (25  trees). — Early:  Four  Yellow  Rareripe,  4  Early  Crawford,  4  Elbert* 

*~     2  Alexander,  2  Canada  Early,  1  Lewis.     Laic:  Four  Late  Crawford,  2  Stephen* 

Rareripe,  2  Golden  Drop. 

Pears  (10  trees). — Four  Bartlett,  2  Koonce,  2  Duchess,  1  Kieffer,  1  SeckeL 

Cherries  (10  trees). — Four  Allen,  2  Black  Tartarian,  4  Early  Richmond. 

Plums  (10  trees). — Two  Green  Gage,  2  French  Damson,  2  Lombard,  2  Marr. 
2  Willard. 

Quinces. — Fifteen  Champion. 

Apricots. — Five  Montezumet 

Nectarines. — Five  Boston. 

Grapes  (100  vines). — Twenty-five  Concord,  25  Campbell's  Early,  25  Niagara,  31 
Brighton. 

Raspberries  (150  bushes). — Fifty  Gregg,  25  Marlboro,  50  Cuthbert,  25  Goldtfl 
Queen. 

Blackberries  (100  bushes). — Fifty  Agawam,  50  Taylor. 

Currants  (100  bushes). — Fifty  Victoria,  25  White  Grape,  25  Black  Champion. 

Gooseberries  (75  bushes). — Twenty-five  Downing,  25  Industry,  25  Columbus. 

Strawberries  (400  plants). — One  hundred  Brandy  wine,  100  Glen  Mary,  100  Wa> 
field,  100  Gandy. 

FRUIT  GARDEN   NO.  2    (FOR   MEDIUM-SIZE  PLACE). 

Apples  (10  trees). — Two  Baldwin,  2  Grimes  Golden,  1  Falla water,  2  Red  Artr* 
chan,  1  Bonum,  1  Bough  Sweet.     Crab:  One  Transcendent. 

Peaches  (10  trees). — One  Alexander,  2  Rareripg  (Yellow),  2  Early  Crawford,! 
Late  Crawford,  1  Stephens  Rareripe. 

Cherries  (5  trees). — Two  Early  Richmond,  2  Black  Tartarian,  1  Allen. 

Plums  (5  trees)  . — Two  Green  Gage,  2  Lombard,  1  Willard. 

Pears  (5  trees). — Two  Bartlett,  1  Duchess,  1  Kieffer,  1  Seckel. 

Quinces. — Five  Champion. 

Apricots. — Two  Montezumet. 

Nectarines. — Two  Boston. 

Grapes  (50  vines).— Twenty-five  Concord,  10  Niagara,  15  Brighton. 

Raspberries  (70  bushes  ). — Twenty-five  Gregg,  10  Marlboro,  25  Cuthbert,  M 
Golden  Queen. 

Blackberries  (50  bushes). — Twenty-five  Agawam,  25  Taylor. 

Currants  (45  bushes). — Twenty-five  Wilder,  10  White  Grape,  10  Black  Champu* 

Gooseberries  (30  bushes). — Ten  Downing,  10  Industry,  10  Columbus. 

Strawberries  (200  plants).— One  hundred  Brandy  wine,  100  Gandy. 

fruit  garden  no.  3  (for  city  lot). 

Apples  (4  trees). — One  Red  Astrachan,  1  Golden  Sweet,  1  Baldwin,  1  Falla  water 
Peaches  (4 trees). — One  Early  Canada,  1  Yellow  Rareripe,  1  Early  Crawford' 
Late  Crawford. 
Pears  (2  trees). — One  Bartlett,  1  Duchess  (Dwarf). 
Plums  (2  trees). — One  Wilder,  1  Lombard. 
Quinces. — Two  Champion.  * 

Apricots. — One  Montezumet. 
Grapes  (10  vines). — Five  Concord,  5  Niagara. 
Raspberries  (20  bushes). — Ten  Gregg,  10  Cuthbert. 
Blackberries  (20  bushes). — Ten  Taylor,  10  Agawam. 
CuHRAJn*  (10  bushes). — Five  Victoria,  5  White  Grape. 
Gooseberries. — Five  Downing. 
Strawberries.— Fifty  Brandy  wine. 
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U.  S.  Department  of  Agriculture, 

Bureau  of  Entomology, 
Washington,  D.  C.,  April  7, 190$.  \ 
Sir:  I  have  the  honor  to  transmit  herewith  a  revision  of  Farmed 
Bulletin  No.  155,  entitled  u  How  Insects  Affect  Health  in  Rural  Dis- 
tricts," and  recommend  its  republication  in  the  present  form.  Tim 
article  was  originally  prepared  by  me  for  the  Yearbook  for  1901.  in 
which  it  appears  under  a  different  title,  but  in  view  of  the  very  gw 
eral  interest  in  the  subject  it  has  seemed  desirable  to  republish  ih< 
matter  for  wide  distribution  to  farmers,  to  whom  the  information 
contained  in  the  article  is  especially  pertinent. 

Respectfully, 

L.  O.  Howard, 

Entomologist  and  Chief  of  Bureau. 
Hon.  James  Wilson, 

Secretary  of  Agriculture. 
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)W  INSECTS  AFFECT  HEALTH  IN  RURAL  DISTRICTS. 


INTEODXTCTIOH. 

In  very  many  parts  of  the  country  the  farming  population  has  to 
intend  with  at  least  two  diseases  which  are  preventable.  These  are 
lalaria  and  typhoid  fever.  Both  of  these  diseases  are  transferred 
r  may  be  transferred  by  insects — malaria  by  certain  mosquitoes  and 
yphoid  fever  by  the  common  house  fly,  or  certain  other  flies. 

CITY  AND   COUNTRY   CONDITIONS   COMPARED. 

While  it  is  true  that  both  malaria  and  typhoid  prevail  in  large 
cities,  it  is  none  the  less  true  that  they  may  with  a  certain  degree  of 
accuracy  be  termed  country  diseases,  that  is  to  say,  rather  specific- 
ally, diseases  of  the  farm  and  the  small  village.    Malaria,  in  fact,  has 
been  called  by  medical  men  a  country  disease.     Swampy  regions  do 
not  occur  in  cities,  or,  at  all  events,  only  in  the  suburbs,  whereas  they 
occur  commonly  in  the  country.     Open  streams  with  side  pools  of 
still  water  are  found  only  in  the  country,  and  it  is  in  such  small,  still 
pools,  and  in  more  or  less  permanent  but  small  accumulations  of 
water,  that  the  malarial  mosquito  breeds.     This  mosquito,  therefore, 
<loes  not  accommodate  itself  well  to  city  conditions,  but  it  is  found 
almost  everywhere  in  the  country,  except  possibly  in  very  dry  locali- 
ties and  at  certain  high  elevations.    Even  in  dry  regions  it  sometimes 
'abounds,  especially  where  there  is  a  definite  rainy  season,  or  where 
the  land  is  irrigated.     Irrigating  ditches  are  prolific  breeding  places 
for  mosquitoes,  including  the  malarial  kind.     Malaria  in  cities,  as  a 
hile,  is  found  only  with  persons  who  have  contracted  it  in  the  country 
or  in  the  suburbs,  although  with  some  cities  having  marshy  places 
on  their  borders  a  malarial  belt  may  exist,  the  extent  of  which  de- 
pends upon  the  direction  and  force  of  the  prevailing  summer  breezes, 
Especially  the  night  breezes.    For  example,  such  a  condition  as  this 
accounts  for  the  prevalence  of  malaria  in  certain  portions  of  the  city 
of  Washington  before  the  reclamation  of  the  Potomac  Flats,  which 
lie  to  the  south  of  the  city,  the  prevailing  night  breezes  of 
mer  being  southern. 
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SOURCES  OF  TYPHOID  FEVER. 

Cities  well  supplied  with  water  from  a  reservoir,  especially  a  filter 
reservoir,  which  possess  a  modern  sewage  system,  and  in  which 
water-closets  are  universal,  derive  typhoid  fever  only  from  the  follow- 
ing sources:  Country  milk  contaminated  through  vessels  washed  in 
water  infected  with  typhoid  germs,  the  return  of  people  in  the  au- 
tumn from  the  less  sanitary  country,  and  lack  of  care  in  the  disposal 
of  the  discharges  of  persons  who  have  contracted  typhoid  from  either 
of  the  first  two  sources. 

In  the  country,  however,  conditions  are  different.    Each  country 
house  or  each  house  in  a  small  village  has  its  own  water  supply,  usu- 
ally in  the  shape  of  a  well ;  there  are  few  water-closets,  and  excreta 
are  deposited  in  the  open  or  in  box  privies ;  drainage  from  these  box 
privies  or  from  the  open  deposits  containing  virulent  typhoid  germ* 
may  enter  the  streams,  or  the  germs  may  be  carried  by  underground 
drainage  directly  into  the  wells  from  which  drinking  water  is  gained: , 
or,  exposed  as  these  box  privies  or  open  deposits  usually  are,  certain 
flies  may  alight  upon  the  excrement  and  carry  the  germs  directly  to  the 
food  supply  of  the  houses;  or  certain  flies  may  breed  in  this  excrement 
and  fly,  fairly  reeking  with  disease-bearing  filth,  to  the  kitchens  ami 
tables  of  nearby  houses.    When  we  consider  that  active  typhoid  germ* 
may  be  given  out  for  some  time  by  persons  who  have  not  develojxsl 
typhoid  fever  sufficiently  so  that  it  may  be  recognized,  and  that  they 
may  also  be  given  out  for  some  time  after  patients  have  been  appar- 
ently cured  of  the  disease,  it  is  perfectly  obvious  that  in  the  country 
the  lack  of  care  with  which  excreta  are  deposited  readily  accounts  fm 
outbreaks  of  typhoid  fever  from  any  of  the  causes  mentioned. 

METHODS  OF  PROTECTION  FROM  TYPHOID  AND  MALARIA. 

Of  course  it  will  be  said  that  the  entire  water  supply  of  a  city  may 
become  contaminated  at  or  immediately  above  its  reservoir  supply. 
This  contamination  is  from  country  sources  and  might  be  obviateti 
either  in  a  general  manner  by  the  establishment  of  a  reservoir  filter- 
ing plant,  or  in  a  special  manner  by  individual  householders  by  tlw 
constant  and  thorough  use  of  house  filters.  In  cities  possessing?  a 
common  water  supply  and  modern  sanitary  plumbing  there  is  n» 
excuse  for  the  presence  of  typhoid  in  the  household.  Even  the  rit\ 
water  must  be  filtered,  which  can  be  done  by  the  use  of  any  one  of  Or 
cheap  filters  now  on  the  market;  the  milk  which  is  drunk  by  child ivi 
must  be  sterilized,  and  the  excreta  of  persons  returning  to  the  v\t\. 
after  contracting  typhoid  fever  in  the  country,  must  be  disinfect  in 
with  the  utmost  care.  These  three  measures,  systematically  follows i 
will  result  in  the  abolition  of  typhoid  fever  within  the  city  bom**! 
aries. 
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So  much  for  cities.  In  the  country  the  matter  is  somewhat  more 
difficult,  and  immunity  from  malaria  and  typhoid  depends  largely 
upon  the  individual  householder.  Such  immunity  may  be  obtained, 
but  only  as  a  result  of  intelligent  care. 

Let  us  briefly  consider  what  the  farmer  or  the  resident  of  a  small 
village  must  do  to  bring  about  protection. 


The  old  idea  that  malaria  is  caused  by  breathing  the  miasma  of 
swamps  has  been  exploded.  Malaria  is  contracted  only  through  the 
bites  of  mosquitoes  of  the  genus  Anopheles.  The  cause  of  human 
malaria  is  the  growth  and  development  within  the  red  blood  cells  of  a 
very  minute  parasitic  organism  belonging  to  the  lowest  group  of  the 
animal  kingdom — the  group  Protozoa,  or  one-celled  animals,  which 
includes  those  minute  creatures  known  as  Amoebas  and  others,  and 
which  live  in  the  water  or  in  damp  sands  or  moss,  or  inside  the  bodies 
of  other  animals  as  parasites.  This  parasite  reproduces  in  the  body 
by  subdividing,  eventually  bursting  the  red  blood  cells  and  entering 
the  blood  serum  as  a  mass  of  spores.  Broadly  speaking,  when  the 
blood  of  a  human  being  is  sucked  into  the  stomach  of  a  mosquito  of 
the  genus  Anopheles  the  malarial  parasite  undergoes  a  sexual  devel- 
opment and  gives  birth  to  a  large  number  of  minute,  spindle-shaped 
'•ells,  known  as  blasts,  which  enter  the  salivary  glands  of  the  insect  and 
are  ejected  with  the  poison  into  the  system  of  the  next  person  bitten 
by  the  mosquito.  If  this  person  happens  to  be  nonmalarious  the 
malaria  has  thus  entered  his  system  and  malarial  symptoms  result. 

So  far  as  present  knowledge  goes  this  is  the  only  way  in  which 
people  become  malarious.  In  order  to  avoid  this  result  it  is  necessary 
to  avoid  the  bites  of  malarial  mosquitoes,  and  it  therefore  becomes 
important  to  know  the  differences  between  the  malarial  and  the  more 
harmless  mosquitoes,  and  the  conditions  under  which  the  malarial 
forms  breed. 

Malaria-bearing  mosquitoes. — There  are  very  many  mosquitoes  which 
have  not  yet  been  proven  to  carry  any  disease.  In  fact,  the  majority 
of  mosquitoes  are  supposed  to  be  harmless  except  for  the  irritation 
caused  by  their  punctures.  The  commonest  of  all  forms  belong  to  the 
genus  Culex.  These  include  the  mosquitoes  most  commonly  breeding 
in  rain-water  barrels  and  chance  transient  pools.  Fig.  1  shows  the 
difference  between  a  harmless  mosquito  of  the  genus  Culex  and  the 
malarious  mosquito  of  the  genus  Anopheles.  It  will  be  noticed  that 
Culex  has  clear  wings,  while  Anopheles  has  wings  which  are  more  or 
le-s  spotted.  It  will  be  noticed  further  that  while  the  palpi  (which 
lire  the  projections  either  side  of  the  beak)  are  very  short  in  Culex, 
they  are  long — nearly  as  long  as  the  beak — in  Anopheles.     Further, 
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Fig.  1. — Adults  of  Culex  and  Anopheles:  a,  Culex  ttolllcitans; 
b,  Anopheles  punctipenms.  Enlarged  (author's  Illustra- 
tion). 
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it    has    been    ob- 
served  that   when 
Culex    is     resting 
upon  a  wall  it  ap- 
pears more  or  le^ 
humpbacked,  that 
is  to  say,  the  head 
and  the  beak  are 
not    in    the    same 
plane     with      the 
body    and    wings, 
but  project  at  an 
angle   toward    the 
surface  of  the  wall, 
the     body     and 
wings   being   par- 
allel with  the  wall. 
With     Anopheles, 
however,  the  head 
and    beak    are    in 
practically    the 
same  plane  with  the 
body,  and  the  body 
itself     is     usuallv 
placed  at  an  angle 
with  the  wall,  and 
especially     when 
resting  upon  a  hor- 
izontal wall,  such 
as  the  ceiling  of  a 
room,  the  body  of 
Anopheles  is  at  a 
very   great    angle 
with    the    surf acv. 
We   have    in    this 
country  three  spe- 
cies of  the    mala- 
rial    genus     Ana 
pheles,     nameh. 
An oph el es  m acu L'~ 
pennis  (illustrated 
in    fig.    2),    Am>- 
pheles    punctifMi*- 
nt8  (shown  in  fur. 
1,    ft-),    and    Atk- 


pheles  crucians  (shown  in  fig.  3).  The  former  two  are  found 
nearly  all  over  the  country,  but  the  last  is  a  more  Southern  species, 
although  it  has  been  found  as  far  north  as  the  south  shore  of  Long 
Island. 

As  to  the  early  stages,  the  eggs  of  Anopheles  may  be  at  once  dis- 
tinguished from  the  eggs  of  Culex  by  figs.  4  and  5,  those  of  Culex 
Ijeing  laid  in  the  raft-shaped  mass  on  end  and  those  of  Anopheles 
being  laid  singly  upon  the  surface  of  the  water,  always  lying  upon 
their  sides.    The  larvee  of  Culex,  commonly  known  as  wigglers,  are 


Fig.    2. — Anopheles  maculipennis:  Male  at  left;   female  at   right.     Enlarged    (author's 

illustration). 

familiar  to  almost  everyone,  and  are  the  common  wigglers  found  in 
horse  troughs  and  rain-water  barrels,  which  wriggle  around  in  the 
water,  returning  at  frequent  intervals  to  the  surface  to  breathe,  and 
when  at  the  surface  hanging  with  simply  the  tip  of  the  tail  extruding, 
the  rest  of  the  body  being  held  below  the  surface  at  a  great  angle. 
What  we  have  called  the  "  tail "  is  simply  the  breathing  tube,  which. 
with  the  common  Culex  wigglers,  is  long  and  more  or  less  pointed. 
With  the  malarial  mosquitoes,  however,  the  wiggler,  or  larva,  is  of 
somewhat  different  shape,  as  shown  in  figs.  6  and  7,  and  when  resting 
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at  the  surface,  which  it  does  most  of  the  time,  it  lies  with  its  bodv 
parallel  with  the  surface,  and  not  hanging  down,  as  does  the  Cules 
wiggler.  The  pup  Be  of  both  forms  are  shown  in  fig.  8,  and  need  not 
be  described. 

Breeding  places  of  malaria-bearing  mosquitoes. — The  breeding  places 
of  the  harmless  mosquitoes  are  more  numerous  and  more  varied  than 
the  breeding  places  of  the  malarial  mosquitoes.  Anopheles,  however, 
are  found  under  many  diverse  conditions.  They  are  found,  as  stated. 
in  still  side  pools  of  small  streams,  in  the  swampy  pools  at  the  margin- 


Fio.  3. — Annpliclei 


of  larger  ponds,  in  stagnant  water  in  ditches,  in  the  beds  of  old  canal- 
in  the  still  water  at  the  sides  of  springs,  and  occasionally,  thouj:!: 
rarely,  in  old  horse  troughs.  They  are  perhaps  more  frequently  founJ 
in  such  situations  as  described  when  a  certain  amount  of  green  scum 
has  accumulated,  and  it  is  upon  the  spores  of  the  water  plants  coit-t: 
tuting  this  green  scum,  as  well  as  upon  other  very  small  objects  float 
ing  on  the  surface  of  the  water,  that  they  principally  feed. 

Measures  to  be  taken  to  prevent  malaria. — To  prevent  malarial  mos- 
quitoes from  breeding  in  a  given  vicinity,  one  should  be  prepared  t>* 


recognize  their  larva;  when  they  are  seen,  and  to  distinguish  them 
from  other  mosquito  lame;  then  a  most  thorough  search  for  all  pos- 
sible breeding  places  should  be  made  within  a  radius  of  a  mile.  This 
distance  is  mentioned,  since  it  seems  rather  definitely  proven  that  the 
Anopheles  mosquitoes  do  not  fly  for  great  distances.  After  the  breed- 
ing places  are  found  they  should  be  drained  or  filled  in  with  earth,  or 
they  should  be  rendered  uninhabitable  to  the  Anopheles  larva?  by  cov- 
ering the  surface  of  the  water  with  a  thin  film  of  kerosene  oil,  or  by 
introducing  certain  fish  which  feed  upon  the  larva?,  such  as  top  min- 
nows, sticklebacks,  young  sunfish.  or  goldfish. 


Pending  the  result  of  such  exterminating  measures,  all  houses  in 
malarious  localities  should  be  carefully  screened  to  prevent  the  en- 
trance of  mosquitoes.  After  screening,  thorough  search  should  be 
made  in  the  house  for  mosquitoes  which  have  already  gained  entrance. 
Such  as  are  found  roosting  upon  the  walls  should  be  captured  by 
placing  an  inverted  vial  over  them,  or  they  may  be  stupefied  by  burn- 
ing a  small  amount  of  pyrethrum  powder  upon  a  tin  dish  cover^fa: 
,    sons  wishing  to  avoid  malaria  should  not  sit  out  of  dooagMJ 
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the  bites  of  mosquitoes  at  night.  Persons  having  malaria  should  \w 
carefully  screened  at  night  to  prevent  them  from  being  bitten  by  mos- 
quitoes, which,  becoming  thus  infected,  would  become  potential  car- 
riers of  the  disease.  Such  patients,  systematically  treated  with 
quinine,  the  dose  being  always  given  at  the  beginning  of  the  chill,  will 
soon  be  rid  of  the  disease.  The  time  of  the  dose  is  important,  and  the 
reasons  for  the  time  have  been  abundantly  proven  by  the  study  of  the 
life  of  the  parasite  in  the  blood  cells. 

All  of  this  advice  is  given  only  after  abundant  demonstration  of 
the  efficacy  of  the  methods.  These  measures  have  been  followed  with 
success  in  the  most  malarious  localities  in  the  world,  and  with  this 
knowledge  there  is  no  good  reason  why  an  individual  should  contract 


Fig.  5. — Eggs  and  larvae  of  Oulex.     Enlarged    (author's  illustration). 

malaria  in  his  own  home,  no  matter  how  much  malaria  exists  arouml 
him. 

Of  course,  however,  there  may  be  occasions  where  it  is  almirt 
impossible  to  avoid  contracting  the  disease.  For  example,  ih* 
writer  was  once  waiting  for  a  night  train  one  evening  in  a  smal'1 
Western  town  where  there  were  irrigating  ditches  near  the  station 
In  these  ditches  malarial  mosquitoes  were  breeding  profusely,  anJ 
the  insects  abounded  in  the  station  waiting  room  and  on  the  plat- 
form. Nothing  but  a  gauze  covering  would  have  kept  them  awav. 
and  several  bites  were  inflicted  on  the  hands  and  neck.  Fortunately, 
none  of  the  individuals  could  have  bitten  a  malarial  patient,  as>  tl* 
disease  was  not  transmitted. 
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TYPHOID  FEVER 

It  is  not  the  writer's  intention  to  go  further  into  the  causation  of 
this  disease  than  he  has  already  done  in  his  introductory  remarks, 
lie  wishes,  however,  to  point  out  as  forcibly  as  possible  the  danger 
of  its  spread  by  insects  and  the  methods  of  avoiding  this  danger. 

Hook  flies  and  breeding  places:— The  principal  insect  agent  in  this 
spread  is  the  common  house  fly  (fig.  9),  and  this  insect  is  especially 
abundant  in  country  houses  in  the  vicinity  of  stables  in  which  horses 
are  kept.  The  reason  for  this  is  that 
llie  preferred  food  of  the  larva?  of 
house  flies  is  horse  manure.  House 
flies  breed  in  incredible  numbers  in 
a  manure  pile  largely  derived  from 
horses.  Twelve  hundred  house  flies, 
and  perhaps  more,  will  issue  from  a 
pound  of  horse  manure.  Ten  days 
completes  a  generation  of  house  flies 
in  the  summer.  The  number  of  eggs 
laid  by  each  female  fly  averages  120. 
Thus,  under  favorable  conditions,  the 
offspring  of  a  single  over-wintering 
house  fly  may  in  the  course  of  a 
mimiier  reach  a  figure  almost  beyond 
iH'lief.  With  an  uncared-for  pile  of 
norse  manure  in  the  vicinity  of  a 
muse,  therefore,  flies  are  sure  to 
swarm.  Their  number  practically 
*ill  be  limited  only  by  breeding  op- 
x>rt unities.  They  are  attracted  to, 
iml  will  lay  their  eggs  in,  human 
■xcrement.  Under  favorable  condi- 
ions  they  will  breed,  to  some  extent, 
n.    this  excrement.     They  swarm  in 

it chens  and  dining  rooms  where  Fro-  •■— Fuii-nrown  larva  of  coiei. 
nod  supplies  are  exposed.  They  are  Enlawd  ""'h"'"»  uta*»aoB>. 
;»uml  commonly  in  box  privies,  which  sometimes  are  not  distant 
r-om  the  kitchens  and  dining  rooms.  Therefore,  with  an  abundance 
f  Hies,  with  a  box  privy  near  by,  or  with  excremental  deposits 
■  the  neighborhood,  and  with  a  perhaps  unsuspected  or  not 
-t  fully  developed  case  of  typhoid  in  the  immediate  neighborhood, 
i«*re  is  no  reason  why,  through  the  agency  of  contaminated  flies 
itrhting  upon  food  supplies  the  disease  should  not  be  spread  to 
-althy  individuals.  That  it  is  so  spread  is  not  to  be  questioned. 
Imt  under  the  unusual  conditions  of  the  army  concentration  camps 
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in  the  summer  of  1898  it  was  so  spread  to  a  shocking  extent  has  been, 
demonstrated  by  the  army  typhoid  fever  commission.  And  the  ran-J 
edy  is  plain.  It  consists  of  two  courses  of  procedure:  (1)  Proper 
care  of  excreta;   (2)  the  destruction  of  flies. 

Measures  to  be  taken  to  prevent  typhoid  fever. — On  many  farms 
where  intelligent  people  live  the  old-fashioned  box  privy  has  been 
done  away  with,  and  tlwn 
has  been  substituted  for  it 
some  form  of  earth  cliwt 
Where  a  good  earth  closet 
is  in  operation,  and  tin1 
inhabitants  of  a  farm  ap- 
preciate the  important 
of  using  no  other,  mil 
where  in  case  of  illne-* 
the  excreta  of  patients  arc 
promptly  disinfected.  fli<~ 
I  breeding  in  the  neighbor 
'  hood  will  have  practical!) 
no  opportunity  to  becoiif 
contaminated  with  typhoil 
germs,  except  in  the  un- 
likely event  (which  futun 
investigation  may  possihh 
show)  that  other  anrmal- 
than  man  are  subject  t» 
this  disease.  The  pro|wr 
maintenance  of  an  eartli 
closet  will  add  somewhat 
to  the  work  of  a  farm,  hm 
this  extra  work  will  pa? 
in  the  long  run.  While  i1 
is  true  that  a  box  inelosiin- 
if  its  contents  are  covem 
with  lime  every  three  u 
four  days,  will  answer  lb 
purpose,  a  much  belli' 
plan   would   l»e   to    use 

Fin.  T.— FllII-BTOwn     Inrvn    «f    Anopheles.      r.reaUy       \nrgti  met  III  Vessel,  the  Sill 

face  of  the  contents  beii. 
covered  with  earth  after  each  operation,  and  which  may  be  remote- 
emptied,  and  replaced  daily.  Care  should,  of  course,  be  taken  I 
empty  the  contents  of  the  vessel  in  a  pit  constructed  in  some  well 
chosen  spot,  from  which  the  drainage  would  not  be  dangerous. 
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With  regard  to  the  abolition  of  flies,  the  l>est  measures  will  again 
i:it  11  rally  involve  some  trouble  and  expense.  In  a  thickly  settled 
xtuntry  it  will  become  aeoessary  for  some  such  measure  to  be  gener- 
illy  adopted  in  order  to  be  perfectly  Elective.  b«t  in  an  isolated  farm- 


iou.se  the  number  of  house  flies  may  be  greatly  reduced  by  individual 
rorfc.  All  horse  manure  accumulating  in  stables  or  barns  should  be 
ollected,  if  not  daily,  at  least  once  a  week,  and  should  be  placed  in 
it  her  a  pit  or  vault  or  in  a  screened  inclosure  like  a  closet  at  the  side 
ir  end  of  the  stable.     This  closet  should  have  an  outside  door  from 


,-hich  horse  manure  can  be  shoveled  when  it  is  needed  for  manuring 
■urposes.  Each  day's  or  each  week's, accumulations,  after  they  are 
hoveled  into  the  closet  or  pit,  should  he  sprinkled  over  the  surface 
nth  chloride  of  lime,  and  a  barrel  of  this  substance  can  conveniently 
«■  kept  in  the  closet.     If  this  plan  lx>  adopted  (and  these  recommen- 
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dations  are  the  result  of  practical  experience),  house  flies  will  have 
almost  no  chance  to  breed,  and  their  numbers  will  be  so  greatly  re- 
duced that  they  will  hardly  be  noticeable.  Many  experiments  ban 
been  made  in  the  treatment  of  manure  piles  in  order  to  kill  the  mag- 
gots of  the  house  fly,  and  the  chloride-of-lime  treatment  has  been 
found  to  be  the  cheapest  and  most  efficacious. 

It  has  been  stated  above  that  the  closet  for  the  reception  of  manure 
should  l>e  made  tight  to  prevent  the  entrance  or  exit  of  flies.  A  win 
dow  fitted  with  a  wire  screen  is  not  desirnble,  since  the  corroding 
chloride  fumes  will  ruin  a  wire  screen  in  a  few  days. 

Fruit  flies. — While  extended  investigations  have  shown  that  tli* 
common  house  fly  is  the  ily  most  to  be  feared  in  guarding  again-* 
typhoid,  on  account  of  the  fact  that  over  99  per  cent  of  the  flies  found 


in  kitchens  and  dining  rooms  and  attracted  to  food  supplies  are  bot- 
flies, there  are  a  few  others  which  are  attracted  to  and  which  mai 
breed  in  human  excrement  that  also  have  to  be  guarded  against,  ar*. 
as  these  do  not  breed  in  horse  manure  the  treatment  just  descriU*: 
will  not  l>e  effective  against  them.     The  care  of  human  excremen 
however,  will  prevent  the  carriage  of  typhoid  germs  even  by  the-  | 
species.    The  little  fruit  Hies  of  the  genus  Drosophila  (fig.  10),  wlm 
breed  in  overripe  or  decaying  fruit,  are  the  principal  species  in  li 
category.    Therefore,  fruit  storehouses  or  fruit  receptacles  should 
screened,  and  overripe  fruit  should  not  1h>  allowed  to  remain  in  dinii. 
rooms  or  kitchens  for  any  length  of  time. 

OTHER  DISEASES  CARRIES  BY  INSECTS. 

While  in  malaria  and  typhoid  we  have  the  two  principal  tlij*»— 
common  to  the  United  Stales  which  niiiy  be  conveyed  by  insects  '' 


.is,  which  somewhat  resein- 
?rtain  forms  of  leprosy,  is 
irml  among  human  beings 
■tain  mosquitoes.  There  is 
reason   to   suppose   that   the 

of  the  bubonic  plague  may 

lsferred  from  sick  people  to  Flu-  u~Cat  "dl(fiX """  E,"*^lle<, 
¥  people  by  the  bites  of  fleas 

[).  The  so-called  Texas  fever  of  cattle  is  unquestionably  trans- 
by  the  common  cattle  tick  (fig.  12),  and  this  was  the  earliest  of 
irly  demonstrated  cases  of  the  transfer  of  disease  by  insects.    In 

a  similar  disease  of  cattle  is  transferred  by  the  bite  of  the 
j  biting  fly  known  as  the  tsetse  fly  (fig.  13)  and  the  so-called 


made.     Even  the 
this  connection. 


bedbug  (fig.  15)  is  strongly  suspected  ii 
YELLOW  EEVEB. 


One  of  the  most  important  of  these  disease -transfer  relation*  "f 
insects  which  has  been 
demonstrated  is  the  car- 
riage of  yellow  fever 
by  certain  mosquitoes. 
The  cause  of  yelliw 
fever  has  always  been  i 
mystery,  and  indeed  it 
is  a  mystery  to-day  in 
a  measure,  since,  al- 
though .undoubtedly  i 
disease  of  parasitic 
origin,  the  parasitic 
organism  itself  has  nd 
yet  been  discovered 
During  the  summer  ami 
autumn    of    1900    and 

M  13.-Ta.ue  By.    Bniar«d    iorlgin.1).  sPring  and   summer  ti 

1901  the  work  of  a  com 

mission  of  surgeons  of  the  United  States  Army   demonstrated  it 

Cuba  beyond  the  slightest  possible  doubt  that  yellow  fever  is  nrt 

conveyed  by  infected  clothing  of  yellow-fever  patients  or  by  contac 


— Rlnrk   Ktulfly.    Enlarged  li 


with  such  patients  or  hy  proximity  to  them,  hut  that  it  is  convey*] 
by  the  bite  of  a  certain  species  of  mosquito  known  as  Ste^oi'.--,- 
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fvlopus  (fig.  16),  which  abounds  in  regions  where  yellowT  fever  is 
p«*sil>le.  The  bite  of  this  mosquito,  however,  does  not  convey  yellow 
fever  to  a  healthy  person  until  twelve  days  have  elapsed  from  the 
time  when  the  same  mosquito  has  bitten  a  person  suffering  with  the 
di>ease.  It  follows  from  this  fact  that  by  keeping  yellow-fever 
patients  screened  from  the  possibilities  of  mosquito  bites  we  can 
prevent  the  yellow-fever  mosquito  from  becoming  infected.  It  fol- 
lows further  that  by  preventing  healthy  people  from  being  bitten 
by  mosquitoes  we  can  keep  them  free  from  the  disease  even  where 
infected  mosquitoes 
exist.  And  it  fol- 
lows still  further 
that  by  the  adoption 
>f  remedial  measures 
lcx)king  toward  the 
le>t ruction  in  all 
stapes  of  the  yellow  - 
fever  mosquito  we 
mav  reduce  to  a  min- 
innim  the  possibili- 
ties, of  the  transfer 
)f  the  disease.  After 
lemonstrating  the 
fad,  the  medical  offi- 
cers of  the  Armv  in 
?uba  put  these  meas- 
ire>  into  effect,  and 
he  results  were  most 
gratifying.  The 
lealth  of  Havana 
mmed  ia  tely  im- 
>r<>ved.  and  the  general  health  of  Cuba  and  the  industrial  conditions 
lejK*ndent  upon  better  sanitation  have  continually  gained  since. 
The  Xew  Orleans  outbreak  of  yellow  fever  in  the  summer  of  1905 
fas  quickly  stopped  by  antimosquito  measures,  and  it  is  conceded 
bat  more  than  4,000  lives  were  saved  in  that  city  during  that  season 
y  the  intelligent  application  of  measures  based  upon  the  discovery 
f  the  United  States  Army  surgeons  in  Cuba  in  11)00  and  1901. 
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-Stcgomyia  calopus.     Enlarged    (author's   illustra- 
tion). 
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U.  S.  Department  of  Agriculture, 

Bureau  of  Plant  Industry, 

Washington,  D.  (7. ,  July  15,  1902. 

Sir:  I  have  the  honor  to  submit  a  paper  on  the  Propagation  of 

Plants,  prepared  by  L.  C.  Corbett,  Horticulturist  of  this  Bureau,  and 

to  recommend  its  publication  as  a  Farmers'  Bulletin.     This  paper  is  a 

revision  and  enlargement  of  a  paper  on  Nursery  Hints,  prepared  by 

the  same  writer  while  horticulturist  of  the  West  Virginia  Experiment 

Station,  and  published  as  a  bulletin  of  that  station. 

The  treatment  of  the  subject  is  brief,  simple,  and  practical,  rather 

than  complete  and  technical.     It  is  believed  that  its  publication  as  a 

Farmers'  Bulletin  will  tend  to  assist  and  encourage  farmers  in  the 

propagation  of  plants  for  their  own  use,  especially  small  fruits,  grapes, 

and  orchard  fruits. 

Very  respectfully,  B.  T.  Galloway, 

Chief  of  Bureau. 
Hon.  James  Wilson. 

Secretary  of  Agriculture. 
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THE  PROPAGATION  OF  PLANTS. 


nmtODTTCTIOH. 

The  propagation  of  plants  is  their  reproduction  by  natural  or 
irtificial  means.  A  knowledge  of  these  means  is  of  great  importance 
to  agriculturists  of  all  classes,  and  especially  to  those  engaged  in 
the  various  branches  of  horticulture.  There  are,  for  instance,  so 
nany  benefits  to  be  gained  by  the  local  production  of  nursery  stock 
hat  fruit  growers  of  a  developing  region  can  not  afford  to  neglect 
his  art.  The  introduction  of  dangerous  pests  can  be  avoided,  scions 
tnd  buds  from  trees  thoroughly  acclimated  can  be  obtained,  the 
roung  stock  will  not  be  forced  to  suffer  the  shock  of  long  transporta- 
ion  and  a  change  of  climate,  and  last,  and  by  no  means  least,  the 
trchardist  can  have  his  trees  grown  from  scions  or  buds  from  his 
avorite  trees. 

MEANS  BY  WHICH  PLANTS  ARE  REPRODUCED. 

The  means  by  which  plants  in  nature  reproduce  their  kind  are 
eeds,  spores,  rootstocks,  stolons,  suckers  or  root  sprouts,  bulbs, 
onus,  and  tubers. 


Fig.  l.— A  rootfftock. 


By  these  means  nature  has  provided  for  the  perpetuation  of  species, 
r  the  continuance  of  general  types.  But  man  endeavors  to  repro- 
ce  the  peculiar  desirable  qualities  found  in  a  single  individual,  and 
multiply  the  number  of  individuals  possessing  these  qualities, 
terefore,  in  addition  to  using  the  natural  means  of  reproduction, 


man  has  developed  several  artificial  means  of  reproducing  plants,  of 
which  the  principal  are  cuttings,  layering,  grafting,  and  budding. 

Eootstooks. — Many  species  of  plants,  including  a  number  of  commoa 
grasses,  spread  by  meana  of  vigorous,  fleshy  rootstocks  (fig.  l)twbici 
push  out  laterally  in  all  directions  from  the  parent  plant,  developing 


Fiu,  i.— Eeproduotlon  by  bumh  of  stolons. 

rootlets  and  throwing  up  the  stems  of  new  plants  at  intervals. 
Johnson  grass  and  Bermuda  grass  are  excellent  examples  of  plant* 
which  spread  in  this  manner. 

Stolons.— Some  plants  throw  out  trailing  branches  or  runners  whick 

take  root  at  their  ends  or  at  joints,  thus  producing  new  plants  (fig.  2). 

The  strawberry  is  an  excellent  example  of  this  class.     Black  rasp- 

berries  reproduce  in  a  very  similar  way,  as  ths 

tips  of  the  drooping  cares  readily  take  root 

when  they  touch  the  ground. 

Sucker*  and  root  sprouts. — Many  plants  repnW 
ducc  by  means  of  suckers  and  sprouts  sent  up 
from  lateral  roots.     • 

Nursery  practices  are  greatly  facilitated  by 
this  natural  tendency  in  plants  which  reproduce 
their  kind  true  to  variety,  as  do  the  red  rasp- 
berry and  blackberry  and  some  plums. 
In  general,  seedlings  and  all  plants  that  havi 

been  grown  from  cuttings  will  come  true  from 
Flo.  8.-A  bulb.  6  s  . 

root  sprouts  if  they  reproduce  in  that  way. 

Outside  the  bush  fruits,  however,  this  method  of  reproduction  shook 

be  discouraged  rather  than  encouraged.     Nothing  is  more  annoy'uu 

to  the  orchardist  and  fruit  grower  than  the  persistent  sprouting  a 

some  plants. 

Bulbs  and  conns. — A  bulb  (tig.  3)  is  a  short  rudimentary  axis  encasei 

in  more  or  less  close-fitting  fleshy  leaves  or  bulb  scales,  in  which  i 

stored  up  nutriment  to  be  used  in  subsequent  growth.     It  is,  in  fact 

a  more  or  less  permanent  and  compact  leaf  bud  throwing  out  root 

from  its  lower  portion.    Bulbs  usually  form  at  or  just  beneath  tb 

surface  of  the  ground.    They  may  be  divided  into  two  general  classes! 


(1)  those  composed  of  scales  which  are  more  or  less  narrow  and  loose, 
is  in  the  lily,  and  (2)  those  composed  of  more  or  less  continuous  and 
:lose-fitting  layers  or  plates,  as  in  the  onion.  Bulbs  often  divide  nat- 
urally in  to  two  or  more  parts, 
»r  may  be  so  divided  artifi- 
cially, each  of  which  parts 
ierves  the  purpose  of  a  com- 
plete bulb  in  propagation. 
Small  bulbs  or  bulbeh,  some- 
times called  ' '  daughter "' 
bulbs,  develop  around  the 
large  or  "mother"  bulb, 
and  are  used  in  propagation. 
Bulbs  are  often  caused  to 
produce  these  bulbels  artifi- 
cially by  wounding  or  muti- 
nying them.  A  bu&Ut  is  a 
.null  bulb  borne  entirely 
Ibove  ground  in  the  axil  of 
•  leaf  or  at  the  top  of  a  stem. 
»  in  case  of  the  "sets"  of 

be  onion.  tI"'  ■'— Ac"™- 

I  A  corm  resembles  a  bulb  in  appearance  (fig.  4),  but  differs  from  it 
in  being  solid  throughout.  Small  corms,  on  cormels,  are  developed  in . 
fery  much  the  same  manner  as  are  daughter  bulbs.  Examples  of 
Corm -producing  plants  are  the  indian  turnip,  crocus,  gladiolus,  and 
Eaudiom. 

PROPAGATION  BY  MEANS  OF  SEEDS. 

In  a  state  of  nature  most  species  of  plants  depend  mainly  on  seeds 
for  the  reproduction  of  their  kind.  Almost  all  plants  which  repro- 
duce by  other  means  also  produce  seeds.  As  a  rule  plants  produce 
■anual  crops  of  seeds  which,  when  mature,  fall  from  the  parent  plant 
to  the  ground,  often  being  carried  in  their  descent  considerable  dis- 
tances by  the  wind.  Seeds  are  also  carried  by  running  water  and  by 
animals.  A  single  plant  produces  a  large  number  of  seeds,  sometimes 
[■d  enormous  number,  so  that  the  loss  of  a  very  large  percentage 
EVy  various  natural  means  will  not  endanger  the  perpetuation  of  the 
tnecies. 

As  seeds  are  the  main  dependence  of  plants  in  nature,  so  are  they 
la's  chief  reliance  in  agriculture.  The  principal  food  crops  of  the 
forld  are  grown  from  seeds  planted  by  man. 

The  simplest  and  most  common  method  pursued  by  the  agriculturist 
I  to  prepare  the  soil  and  place  in  it  the  seeds  of  the  future  crops  just 
fare  they  are  expected  to  grow  and  produce  mature  plan*-     Thla  )• 
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the  method  employed  in  growing  cereals,  cotton,  most  forage  crops, 
and  many  truck  and  garden  crops  as  well  as  ornamental  plants. 

With  many  cultivated  plants,  however,  the  seeds  are  planted  in  a 
bed,  cold  frame,  hotbed,  or  greenhouse,  and  the  plants,  on  reaching 
proper  size,  are  transplanted  to  field  or  garden. 

Nearly  all  orchard  trees  come  from  seeds  originally  planted  in 
nursery  beds  and  later,  after  being  budded  or  grafted,  transplanted  to 
the  orchard.  They  are  in  fact  usually  transplanted  once  or  more 
before  being  finally  put  out  in  the  orchard. 

Seeds  are  sometimes  soaked  in  water  to  soften  the  seed  coats  and 
start  the  process  of  germination.  Seeds  of  many  forest  and  fruit  trees 
require  special  treatment  to  insure  prompt  germination.  This  treat- 
ment, known  as  stratification,  consists  in  placing  layers  of  seeds  alter- 
nating with  layers  of  sand  in  a  shallow  box.  This  box  may  be  buried 
or  it  may  be  set  in  a  sheltered  place  and  covered  with  leaves  or  straff 
to  the  depth  of  a  foot.  The  object  is  to  soften  and  decay  the  hard 
covering  without  starting  germination.  Freezing  is  beneficial  in  ca<e 
of  walnuts,  hickory  nuts,  peach  pits,  and  the  like,  as  it  helps  to  crack 
the  shells.  Hence  such  seeds  are  sometimes  stratified  in  boxes  placed 
in  sheltered  spots  on  the  surface  of  the  ground,  or  they  may  ta 
merely  placed  in  a  pile  on  the  ground  with  a  slight  covering  of  leara 
or  straw. 

A  special  point  to  be  guarded  against  in  stratification  is  alternate 
freezing  and  thawing.  When  once  frozen  the  seeds  should  not  than 
out  until  settled  weather  has  arrived.  Repeated  freezing  and  thawing 
while  in  a  moist  condition  is  destructive  to  most  seeds. 

Seeds  receiving  this  treatment  should  be  planted  immediately  upoi 
being  removed  from  stratification  and  before  signs  of  growth  appear 
A  few  hours'  exposure  to  wind  and  sun  may  prove  disastrous. 

Spores  are  not  true  seeds,  but  they  are  the  means  of  reproduction 
of  a  great  number  of  species,  such,  for  instance,  as  ferns  and  the  van 
ous  fungi.  Mushrooms  are  the  most  important  class  of  cultivate! 
plants  which  depend  on  spores  for  reproduction. 

CUTTINGS  AND  THEIR  USE  IN  PROPAGATION. 

A  cutting  is  a  detached  portion  of  a  plant  inserted  in  soil  or  in  watt 
for  the  purpose  of  producing  a  new  plant.     Cuttings  may,  for  c*J 
venience  of  treatment,  be  divided  into  three  classes,  (1)  hard-w«* 
cuttings,  (2)  herbaceous  or  soft-wood  cuttings,  and  (3)  root  and  tul* 
cuttings. 

HARD-WOOD  CUTTINGS. 

A  hard- wood  cutting  is  a  cutting  from  the  ripened  wood  of  a  deci^W 
ous  plant  of  the  present  or  a  previous  season's  growth. 

The  cultivated  plants  most  commonly  propagated  by  the  use  of  h&rq 
wood  cuttings  are  grape,  currant,  gooseberry,  and  cranberry  (o 
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is).  Many  ornamental  shrubs,  such  as  privet,  tamarisk, 
jea,  etc. ,  as  well  as  some  trees,  such  as  the  willows,  poplars, 
le  conifers,  can  also  be  propagated  in  this  way.  From  a  corn- 
standpoint  this  method  of  propagation  is  one  of  the  most 
int. 

Forms  of  Hard-wood  Cuttings. 

le  cutting. — The  most  common  form  of  hard-wood  cuttings  is 
nally  employed  in  propagating  the  grape  and  currant  (fig.  5,  a). 
.  cutting  consists  of  a  straight  portion  of  a  shoot  or  cane  nearly 
ni  in  size  throughout  and  containing  two  or  more  buds.  At  the 
end  it  is  usually  cut  off  just  below  a  bud,  because  roots  develop 


to.  5.— Cuttings;  a,  simple  catting;  b,  heel  cutting;  c,  mallet  cutting;  d,  single-eye  cutting. 

t  readily  from  the  joints.     At  the  top  it  is  usually  cut  off  some 

ince  above  the  highest  bud. 

lie  heel  cutting. — A  cutting  of  this  form  (fig.  5,  b)  consists  of  the 

jr  portion  of  a  branch,  containing  two  or  more  buds,  cut  off  from 

parent  branch  in  such  a  manner  as  to  carry  with  it  a  small  portion 

lat  branch  forming  the  so-called  "  heel." 

le  mallet  cutting.— A  cutting  of  this  form  is  produced  by  severing 

parent  branch  above  and  below  a  shoot,  so  as  to  leave  a  section  of 

i  the  base  of  the  cutting  (fig.  5,  c). 

ae  principal  advantage  in  the  use  of  heel  and  mallet  cuttings  lies 

le  greater  certainty  of  developing  roots.     The  principal  drawback 

tat  only  one  cutting  can  be  made  from  each  lateral  branch. 

agle-eye  cuttings. — When  it  is  desired  to  make  the  largest  nmnber 

uttings  from  a  limited  supply  of  stock,  cutting* 

ing  but  one  bud  each  (fig.  5,  d).    Such  e 
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started  under  glass  with  bottom  heat  either  in  greenhouse  or  hotbt 
They  may  he  set  either  in  horizontal  position  with  the  bud  on  t 
upper  side  or  perpendicularly.  In  either  case  the  bud  is  placed  abc 
an  inch  below  the  surface  of  the  ground  in  soil  which  should  be  be 
uniformity  moist. 

Treatment  of  Hard-wood  Cuttings. 

Cuttings  are  usually  made  with  two  or  more  buds.     The  cuttiii 

are  made  while  the  wood  is  dormant  during  the  fall  or  early  mot 

As  fast  as  made  they  are  tied  in  bundles  of  25  or  50  (butts  all  one  «s 

and  buried  bottom  end  up  in  a  trei 

and  covered  to  a  depth  of  2  or  3  incl 

with  sand  or  mellow  soil.     This  pi 

tects  the  top  buds  from  freezing  s 

gives   the    butts  the    benefit  of  I 

warmth  of  the  sun  in  the  spring,  d 

stimulating  root   development    0 

tings  may  also  be  kept  over  winter 

a  cool  cellar  buried  in  sand,  sawdo 

Fia.  6.— Cutting  set  In  Wench.  _   __ 

or  moss. 

The  following  spring  the  bundles  are  taken  up  and  the  cutting  - 
about  3  inches  apart  in  a  trench  with  only  the  topmost  bud  or  1* 
above  the  surface  of  the  ground  (fig.  6).  The 
soil  is  then  replaced  in  the  trench  and  thor- 
oughly packed.  In  planting,  the  cuttings 
should  be  exposed  to  light  and  air  as  little  as 
possible. 

After  being  planted  the  cutting  should 
develop  roots  and  put  forth  leaves,  and  by  the 
next  fall  or  spring  it  should  be  ready  to  put 
out  in  the  permanent  plantation. 

HERBACEOUS  OB  SOFT-WOOD  CUTTINGS. 

This  class  of  cuttings  is  exemplified  in  the 
"  slips  "  used  to  increase  the  numbers  of  house 
plants.  Many  greenhouse  plants,  including 
roses,  carnations,  geraniums,  chrysanthe 
mums,  fuchsias,  begonias,  and  the  like,  are 
propagated  in  this  way.  This  method  of  propa-  Pis 
gation  can  be  employed  in  the  winter  time 
under  glass.  Near  the  large  cities  the  propagation  of  ore* 
plants  for  use  on  lawns  or  in  parks,  yards,  and  gardens  has  bed 
important  and  remunerative  business. 

Herbaceous  cuttings  may  be  made  from  the  leaf  or  stem. 
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leaf  cuttings. — These  are  commonly  employed  in  multiplying  hoyas, 
ix'gooUfl,  and  other  plants  having  thick  fleshy  leaves  containing  a 
large  quantity  of  plant  food  either  in  the  body  of  the  leaf  or  its  larger 
■it*.  Such  cuttings  may  be  made  from  parts  of  a  leaf  (fig.  7),  or  a 
whole  leaf  may  be  employed  (fig.  8).     In  either  case  a  leaf  which  has 


Pic.  S Leal  cuttings- whole  leaf. 

ached  its  full  development,  and  is  in  a  vigorous,  healthy  condition,  is 
sential.     A  suitable  bed  for  the  propagation  of  leaf  cuttings  may  be 
ide  by  filling  a  shallow  box  with  fine  clean  gravel  or  sand.     Soil 
staining  considerable  organic  matter  is  to  be  avoided,  also  sand  con- 
ning much  clay.     Material  prepared  artificially  by  crushing  sand- 
stone is  often  used.     During 
winter  months  a  few  degrees 
of  bottom  heat  will  be  found 
useful  with  leaf  cuttings   of 
|  most  plants,  and  some  can  not 

be  induced  to  strike  root  with- 
out  it. 

Stem  cuttings.— A  stem  cut- 

;  ting  or  "slip"  is  a  portion 

of   a  branch   containing  two 

\  or  more  nodes  with    leaves 

i  attached  (fig.  9).     Stem  cut- 

~t  tings  of  coleus,  geranium,  and 

allied  plants  strike  root  very 

easily.     As  a  general  rule,  in 

p].,.9.-swn..-utting0r".iip.'  preparing  slips  the  leaf  area 

Wi  be  reduced  to  a  minimum  in  order  to  lessen  evaporation  of  the 

*  .'Aire  contained  in  the  cutting,  and  thus  prevent  wilting. 

thods  and  conditions. — Depth  of  the  sand  to  be  used  in  the  propa- 
"'  jr  bed  varies  with  the  plants  to  be  propagated,  but  usually  an 
^  y{  broken  stone  or  coarse  gravel  overlaid  with  1$  to  3  inches  of 
will  be  found  amply  sufficient  for  all  soft-wood  cuttings. 
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A  confined  atmosphere  over  the  tops  is  especially  required  in  propa- 
gating plants  which  have  leaves  that  are  thin  and  are  liable  to  will 
easily;  also  for  herbaceous  cuttings  which  require  a  long  period  in 
which  to  form  roots,  and  those  from  soft  wood  which  suffer  from  ex- 
posure. Such  a  close  atmosphere  can  be  secured  by  means  of  a  sash  saw 
ported  by  a  tight  frame.  The  simplest  device  for  use  in  a  small  way  U 
the  bell  glass.    Single  cuttings  may  be  covered  with  inverted  glass  jars 

If  the  trouble  known  as  "  damping  off  "  develops  in  connection  with 

this  work,  the  sand  should  be  removed,  the  inside  of  the  box  or  frams 

should  be  scrubbed  and  whitewashed,  and  fresh  sand  should  be  put  in. 

TUBER  CtJTTINOS  AND  ROOT  CUTTINGS. 

Tuber  cutting!.— Tubers  (fig.  10)  are  thickened  portions  of  eithe 
roots  or  stems  in  which  starch  is  stored  up.  Irish  and  sweet  potatoes 
are  familiar  illustrations  of  tubers:  Roots  do  not  commonly  aria 
from  the  tubers  themselves,  but  from  the  bases  of  young  shoot  oi 
sprouts.  When  these  sprouts  have  developed  roots,  they  may  W 
removed  from  the  tuber  cutting  and  planted,  and  the  cutting  will  tha 
send  out  new  sprouts.     This  practice  is  sometimes  employed  with  Ml 


Kiii.  10.— A  lubtr— Irish  potato. 

varieties  of  Irish  potatoes  in  order  to  secure  a  maximum  yield  from 
small  stock  of  seed  potatoes. 

In  cutting  Irish  potatoes,  there  should  be  at  least  one  eye  on  <H 
piece;  but  in  cutting  such  tubers  as  sweet  potatoes,  which  have  no  eyd 
it  is  only  necessary  that  each  piece  should  have  upon  it  a  portion  i 
the  skin  or  epidermis  from  which  adventitious  buds  may  develop. 

Tuber  cuttings  may  be  planted  in  hotbeds  for  the  production  ( 
plants,  which  are  then  set  out  in  the  field  or  garden;  or,  as  is  cu*l'4 
ary  with  Irish  potatoes,  the  cuttings  may  be  planted  in  furrows  in  u 
field  or  plot  which  is  to  produce  the  crop. 

Boot  cuttings. — Short  cuttings  of  the  roots  may  be  used  in  the  pro 
agation  of  many  plants,  especially  those  which  show  a  natural  ten<k» 
to  sucker.  Bootstocks  (fig.  1)  of  Johnson  grass,  Bermuda,  and  s« 
other  grasses  can  be  cut  into  short  pieces  and  used  in  setting  field- 
grass.  With  root  cuttings  of  many  plants  bottom  heat  is  useful. ' 
root  cuttings  of  the  blackberry  do  well  with  ordinary  outdoor  treated 
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Horse-radish  is  propagated  by  root  cuttings.  The  small  lateral 
roots  may  be  cut  off  and  cut  into  pieces  i  inches  in  length  and  planted. 
Care  should  be  taken  to  place  them  in  the  ground  either  horizontally 
or  right  end  up.  In  order  to  avoid  mistakes  in  placing  the  roots  in 
the  ground,  cuttings  may  be  made  with  a  slanting  cut  at  the  base  and 
i  square  cat  at  the  top. 

LAYERING 

A  layer  is  a  branch  so  placed  in  contact  with  the  earth  as  to  induce 
t  to  threw  out  roots  and  shoots,  thus  producing  one  or  more  independ- 
ent plants,  the  branch 
ueanwbile  remaining 
ittached  to  the  parent 
slant.  Layering  fre- 
luently  proves  a  satis- 
actory  method  of  mul- 
iplying  woody  plants 
rhicb  do  not  readily 
ake  root  from  cuttings. 

Tip  layering. — The  tip 
f  a  branch  or  cane  is 

*ntdown  totheground  **■  *-**»»■** 

ml  slightly  covered  with  soil,  when  it  will  throw  out  roots  and  develop 


iew  plant  (fig.  11).     Many  plants  can  be  propagated  in  this  way. 
e  black  raspberry  is  a  familiar  example. 

Tine  layering. — A  vine  is  stretched  along  the  ground  and  buried 
■oughout  its  entire  length  in  a  shallow  trench,  or  it  may  be  covered 
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id  certain  places,  leaving  the  remaining  portions  exposed.     Roots  will 

be  put  forth  at  intervals  and  branches  thrown  up.     Later  the  vine 

may  be  cut  between  these,  leaving  a  number  of  independent  plant- 

(fig.  12).     The  grape  can 

be  easily  propagated  in 

this  way. 

Hound  layering.— 
Plants  which  stool,  send- 
ing up  a  large  number 
of  stems  or  shoots  from 
a  single  root,  are  often 
layered  by  mounding  up 
the  oarth  so  as  to  cover 
the  bases  of  these  stems 
and  cause  them  to  throw 
out  roots  (fig.  13).  Each 
may  then  be  removed 
u.„  ■■>    ..  .  „^ .  .  ..  from   the  original  root 

Fig.  J3. — Mound  layering.  ^ 

and  treated  as  an  inde- 
pendent plant.  A  plant  is  often  cut  back  to  the  ground  to  make  it 
send  up  a  large  number  of  shoots  to  be  layered  in  this  way. 

GRAFTING. 

Were  all  forms  of  the  art  of  grafting  and  budding  to  be  taken  from 
the  horticulturist  to-day,  commercial  fruit  growing  in  its  high  state 
of  perfection  would  decay  with  the  orchards  now  standing. 

Importance  of  grafting— All  the  common  pomaceous  fruits  (apple-, 
pears,  and  quinces),  the  stone  fruits  (peaches,  plums,  cherries,  and  »pri 
cots),  and  the  citrus  fruits  (lemons,  limes,  and  oranges)  are  now  mul- 
tiplied by  grafting  or  budding.  The  progress  in  plant  breeding  aoi 
the  great  rapidity  with  which  new  sorts  are  now  disseminated  could  not 
be  obtained  without  the  aid  of  budding  or  grafting.  Under  cxistics; 
conditions  it  is  not  necessary  for  the  originator  of  a  new  sort  of  applr 
to  give  any  thought  to  the  question  of  fixing  that  type  so  it  may  i* 
reproduced  from  seed ;  the  method  of  reproducing  the  sort  does  r»>i 
enter  as  a  factor  into  his  efforts  to  secure  the  desired  variatW 
Grafting  or  budding  has  settled  that  long  ago;  but  were  it  other«ri»  . 
horticulturists  would  be  studying  different  problems,  and  the  nurse  r> 
man  would  be  more  of  a  scientist  than  a  manufacturer. 

The  scion  and  its  treatment.—  A  scion  is  a  portion  cut  from  a  pi*? 
to  he  inserted  upon  another  (or  the  same)  plant,  with  the  intend'  1 
that  it  shall  grow.  Except  for  herbaceous  grafting  the  wood  for  s*-i->ri 
should  be  taken  while  in  a  dormant  or  resting  condition.  The  tiin 
usually  considered  best  is  after  the  leaves  have  fallen,  but  befi"! 
severe  freezing  begins.    The  scions  are  tied  in  bunches  and  buried  < 


rw.  u.— am  tin?  to 


17 

moist  Band,  where  they  will  not  freeze  and  yet  will  ho  kept  cold  enough 
to  prevent  growth.  Good  results  often  follow  cutting  scions  in  the 
spring  just  before  or  at  the  time  the 
grafting  is  to  be  done.  If  clef  t  graft- 
ing is  the  style  to  be  employed  this 
practice  frequently  gives  good  re- 
sults, but  spring  catting  of  scions  for 
whip  grafting  is  not  desirable,  as 
not  enough  time  is  given  for  proper 
bcaliugof  the  wound  before  planting 
time  in  the  spring. 

The  rtock  and  iU  treatment. — The 
itock  is  the  plant  or  part  of  a  plant 
ipon  which  or  into  which  the  bud 
ir  scion  is  inserted.  For  best  results 
d  grafting  it  is  essential  that  the 
itock  be  in  an  active  condition,  or  so  that  active  growth  can  be  quickly 
wrought  about. 

OTJFT  GRAFTING. 

This  style  of  graft  is  particularly  adapted  to  large  trees  when  for 
ny  reason  it  becomes  necessary  to  change  the  variety.     Branches 
too  large  to  be  worked  by  other 
methods  can  be  cleft  grafted. 

A  branch  1  or  li  inches  in  di- 
ameter im  severed  withasaw.  Care 
should  betaken  that  the  bark  be  not 
loosened  from  any  portion  of  the 
stub.  Split  the  exposed  end  with 
a  broad  thin  chisel  or  grafting  tool 
(fig.  14).  Then  with  a  wedge  or  the 
wedge-shaped  prong  at  the  end  of 
the  grafting  tool  spread  the  cleft 
so  that  the  scions  (fig.  15,  a)  may 
be  inserted  (fig.  15,  &). 

The  scion  should  consist  of  a 
portion  of  the  previous  season's 
growth  and  should  be  long  enough 
*  to  have  two  or  three  buds.    The 

lower  end  of  the  scion  which  is  to 
.is—curt  £jflfago,tteMlMu »,*!■*.  be  inserted  into  the  cleft  should 
be  cut  into  the  shape  of  a  wedge, 
ring  the  outer  edge  thicker  than  the  other  (fig.  16).  In  general, 
»  a  good  plan  to  cut  the  scion  so  that  the  lowest  bud  will  come  just 
the  top  of  this  wedge  (fig.  15),  so  that  it  will  be  near  the  top  of 
3827— No.  157—02 2 
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the  stock.  The  advantage  of  cutting  the  wedge  thicker  on  one  Bide  is 
illustrated  in  figure  16,  which  shown  how  the  pressure  of  the  stock  v 
brought  upon  the  outer  growing  parts  of  both  scion  and  stork, 
whereas  were  the  scion  thicker  on  the  inner  side 
the  conditions  would  be  reversed  and  the  death  of 
the  scion  would  follow.  The  importance  of  bavin;' 
an  intimate  connection  between  the  growing  tissue- 
of  both  scion  and  stock  can  not  bo  too  strongly  em- 
phasized, for  upon  this  alone  the  success  of  gniflitu: 
depends.  To  make  this  contact  of  the  growing  per 
tions  doubly  certain,  the  scion  is  of  ten  set  at  a  slight 
angle  with  the  stock  into  which  it  is  inserted  in  order  to  cause  tin- 
growing  portions  of  the  two  to  cross. 

After  the  scions  have  been  set  the  operation  of  cleft  grafting  wcom 
pleted  by  covering  all  cut  surfaces  with  a  layer  of  grafting  wax. 

WHIP  OBAFTING. 

This  style  of  grafting  is  the  one  almost  universally  used  in  root 
grafting.  It  has  the  advantage  of  being  well  adapted  to  small  plant* 
only  1  or  2  years  of  age,  as  well  as  the  other  great  consideration  thai 
it  can  be  done  indoore  during  the  comparative  leisure  of  winter. 

The  graft  is  mado  by  cutting 
the  stock  off  diagonally — one  long 
smooth  cut  with  a  sharp  knife, 
leaving  about  three-fourths  of  an 
inch  of  cut  surface,  as  shown  in 
figure  17,  a.  Place  the  knife  about 
one-third  of  the  distance  from  the 
end  of  the  cut  surface,  at  right 
angles  to  the  cut,  and  split  the 
stock  in  the  direction  of  its  long 
axis.  Cut  the  lower  end  of  the 
scion  in  like  manner  (fig.  17,  J), 
and  when  the  two  parts  arc  forced 
together,  as  shown  in  figure  17,  c, 
the  cut  surfaces  will  fit  neatly  to- 
gether and  one  will  nearly  cover 
the  other  if  scion  and  stock  are  of 
the  same  size.  A  difference  in  di- 
ameter of  the  two  parts  to  be  united 
may  be  disregarded  unless  it  be  too  great.  After  the  scion  and  stock  !»<' 
been  locked  together  as  shown  in  figure  17,  c  they  should  be  wrapp 
with  five  or  six  turns  of  waxed  cotton  to  hold  the  parts  firmly  togetH 

While  top  grafting  may  be  done  in  this  way,  it  is  in  root  graft-" 
that  the  whip  graft  finds  its  distinctive  field.     When  the  roots  ar»'  -* 
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into  lengths  of  2  to  5  or  6  inches  to  be  used  as  stocks,  the  operation  is 
tuown  as  piece-root  grafting.     Sometimes  the  entire  root  is  used. 

The  roots  are  dug  and  the  scions  are  cut  in  the  fall  and  stored.  The 
work  of  grafting  may  be  done  during  the  winter  months:  When  the 
titration  has  been  performed,  the  grafts  are  packed  away  in  moss, 
•awdust,  or  sand  in  a  cool  cellar,  to  remain  until  spring.  It  is  impor- 
'int  that  the  place  of  storage  should  be  cool,  else  the  grafts  may  start 
uto  growth  and  bo  ruined,  or  heating  and  rotting  may  occur.  If  the 
riuperature  is  kept  low — not  above  40°  F. — there  will  be  no  growth 
'xn'pt  call  using,  and  the  knitting  together  of  stock  and  scion. 

In  ordinary  propagation  by  means  of  whip  grafts,  the  scion  is  cut 
»i!h  about  three  buds,  and  the  stock  is  nearly  as  long  as  the  scion.  The 
:r.if  t  is  so  planted  as  to  bring  the  union 
■f  Jiock  and  scion  not  very  far  below 
he  surface  of  the  ground;  but  where 
he  trees  are  required  to  be  especially 
ardy  in  order  to  stand  severe  winters, 
id  the  roots  used  are  not  known  to  bo 
i  hardy  as  the  plants  from  which  the 
'ionn  have  been  cut,  a  different  plan  is 
lopted.  The  scions  are  cut  much 
mger  and  the  roots  may  be  cut  shorter, 
id  the  graft  is  planted  so  deep  as 
'  cause  roots  to  issue  from  the  lower 
id  of  the  scion.  When  taken  up  to 
■  set  in  the  orchard,  the  original 
•ot  may  be  removed  entirely,  leaving 
■thing  but  the  scion  and  the  roots 
■itch  have  put  forth  from  it.  This  is 
common  practice  in  preparing  nur- 
ry  stock  for  planting  in  the  northern  part  of  the  Mississippi  Valley. 

OTHER  METHODS  OF  aBAFTDTG. 

There  are  a  great  many  other  methods  of  uniting  scion  and  stock,  a 
v  of  which  may  be  mentioned: 

Bark  grafting. — A  branch  is  sawed  off,  as  for  cleft  grafting,  and  the 
i>ns,  instead  of  being  inserted  in  a  cleft,  are  cut  very  thin  and  slipped 
:wcen  the  bark  and  wood,  being  inserted  far  enough  to  bring  the 
>wing  parts  together.  The  bark  is  then  securely  bound  and  wax  is 
■d  as  in  cleft  grafting.  This  is  called  crown  grafting  by  the  English 
I  French.  It  is  an  excellent  method  for  grafting  larger  limbs,  as 
iijuret?  the  stock  less  than  cleft  grafting. 

plica  grafting.— This  is  like  whip  grafting,  except  that  no  splgittin 
[one,  the  sloping  surfaces  being  simply  placed  together  and  tied, 
addle  grafting. — The  stock  is  cut  to  a  wedge  shape  and  the  lower 


end  of  the  scion  is  split  ami  set  upon  the  wedge,  tin 
being  tied  and  waxed. 

Veneer  grafting. — This  method  is  illugtrat'_ 
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September.  The  usual  plan  is  for  a  man  to  set  the  buds  aDd  a  boy 
to  follow  closely  and  do  the  tying. 

The  bud, — The  bud  should  be  taken  from  wood  of  the  present  sea- 
son's growth.  Since  the  work  of  budding  is  done  during  the  sea.<on 
of  active  growth,  tho  bud  sticks  are  prepared  so  that  the  petiole  or 
stem  of  each  leaf  is  left  attached  to  serve  as  a  handle  to  aid  in  pushhi? 
the  bud  home  when  inserting  it  beneath  the  bark  of  the  stock.  Thi> 
is  what  is  usually  called  a  shield  bud  and  is  cut  so  that  a  small  portion 
of  the  woody  tissue  of  the  branch  is  removed  with  the  bud.  A  bud 
stick  is  shown  in  figure  19.  Tho  operation  of  cutting  the  bud  is  Ulu- 
trated  in  figure  20. 

The  stock.— The  stock  for  budding  should  be  at  least  as  thick  as  the 
ordinary  lead  pencil.  With  the  apple  and  pear  a  second  season'? 
growth  will  be  necessary  to  develop  this  size,  while  with  the  peach  u 


Fio.  22.— Building:  a,  Inserting  the  bud;  b,  tying;  c,  catting  off  the  top. 

single  season  will  suffice;  hence  peach  stocks  can  be  budded  tho  sain 
season  the  pits  are  planted.  Consequently  the  peach  is  left  until  an  latr 
in  the  season  as  is  practicable  in  order  to  obtain  stocks  of  suitable  size. 
The  operation.— The  height  at  which  buds  are  inserted  varies  with  tb» 
operator.  In  general,  the  nearer  the  ground  the  better.  The  cut  fo: 
the  reception  of  the  bud  is  made  in  the  shape  of  a  letter  T  (fig.  21, if. 
Usually  the  crosscut  is  not  quite  at  right  angles  with  tho  body  <•' 
the  tree,  and  the  stem  to  the  T  starts  at  the  crosscut  and  extern!- 
toward  the  root  for  an  inch  or  more.  The  flaps  of  bark  caused  by  tho 
intersection  of  the  two  cuts  (fig.  21,  i)  are  slightly  loosened  with  thr 
ivory  heel  of  the  budding  knife,  and  the  bud,  grasped  by  tho  leaf  stein 
as  a  handle,  is  placed  under  the  flaps  and  firmly  pushed  in  place  until 
its  cut  surface  is  entirely  in  contact  with  the  peeled  body  of  the  stock 
(fig.  22,  a).  A  ligature  is  then  tightly  drawn  about,. above  and  belo« 
the  bud,  to  hold  it  in  place  until  a  union  shall  be  formed  (fig.  22,  h\ 
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Bands  of  raffia  about  8  or  10  inches  long  make  a  most  convenient 
tying  material.  As  soon  as  the  buds  have  united  with  the  stock  the 
ligature  should  be  cut  in  order  to  prevent  girdling  the  stock.  This 
done,  the  operation  is  complete  until  the  following  spring,  when  all 
the  trees  in  which  the  buds  have  "taken"  should  have  the  top  cut  off 
just  above  the  bud  (fig.  22,  c). 

Budding  and  grafting  compared. — The  removal  of  the  top  forces  the 
entire  strength  of  the  root  into  the  bud,  and  since  the  root  itself  has 
not  been  disturbed  by  transplanting  a  more  vigorous  growth  usually 
results  from  the  bud  than  from  scions  in  whip  or  crown  grafting. 

The  one  objection  to  budding  is  that  it  causes  an  unsightly  crook  in 
the  body  of  the  tree  unless  the  tree  is  planted  deeply  enough  in  the 
orchard  to  cover  the  deformity.  In  rigorous  climates,  where  trees 
upon  tender  roots  are  likely  to  suffer  from  severe  winters,  a  bud  of  a 
hasdy  sort  upon  a  tender  root  is  no  hardier  than  the  root,  because 
budding  leaves  a  portion  of  the  stock  exposed  above  the  surface  of  the 
soil  and  thus  precludes  the  possibility  of  the  development  of  roots 
from  the  portion  above  the  bud;  while  a  piece-root-grafted  tree  with  a 
long  scion  is  practically  the  same  as  a  tree  propagated  from  a  cutting, 
as  the  scion  will  strike  root  and  the  new  plant  will  be  upon  its  own  root. 
In  regions  where  severe  winters  do  not  enter  as  a  factor  there  is 
undoubtedly  a  number  of  reasons  why  budding  will  be  the  most  desir- 
able method  of  reproducing -horticultural  varieties. 


24 

FABMEBS'  BTJULETINS. 

The  following  is  a  list  of  the  Farmers'  Bulletins  available  for  distribution,  showing 
the  number  and  title  of  each.  Copies  will  be  Bent  to  any  address  on  application  to 
any  Senator,  Representative,  or  Delegate  in  Congress,  or  to  the  Secretary  of  Agricul- 
ture, Washington,  D.  C.  The  missing  numbers  have  been  discontinued,  being 
superseded  by  later  bulletins. 

No.- 16.  Leguminous  Plants.    No.  21.  Barnyard  Manure.    No.  22.  The  Feeding  of  Farm  Animal* 
No.  24.  Hog  Cholera  and  Swine  Plague.    No.  25.  Peanuts:  Culture  and  Uses.    No.  27.  Flax  foe  Seal 
and  Fiber.    No.  28.  Weeds:  And  How  to  Kill  Them.    No.  29.  Souring  and  Other  Changes  In  MIX 
No.  80.  Grape  Diseases  on  the  Pacific  Coast    No.  31.  Alfalfa,  or  Lucem,    No.  82.  Silos  and  &Wt 
No.  83.  Peach  Growing  for  Market    No.  84.  Heats:  Composition  and  Cooking.    No.  85.  Potato  Cul- 
ture.   No.  36.  Cotton  Seed  and  Its  Products.    No.  37.  Kafir  Corn:  Culture  and  Uses.    No.  88.  8pm yio? 
for  Fruit  Diseases.    No.  39.  Onion  Culture.    No.  40.  Farm  Drainage.    No.  42.  Facts  About  Milk.  >*c 
43.  Sewage  Disposal  on  the  Farm.    No.  44.  Commercial  Fertilizers,    No.  46.  Insects  Injurioo*  to 
Stored  Grain.    No.  46.  Irrigation  in  Humid  Climates.    No.  47.  Insects  Affecting  the  Cotton  Plasi 
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SCALE  INSECTS  AND  MITES  ON  CITRUS  TREES; 


INTRODUCTION. 

Tho  scale  insects,  or  bark-lice,  are  the  most  important  insect  enemies 
of  citrus,  as  they  are  also  of  most  other  subtropical  plants.  They  are, 
as  a  rule,  small  and  inconspicuous  singly,  but  they  multiply  so  rapidly 
that  very  soon  an  entire  plant  becomes  infested — trunk,  limbs,  leaves, 
and  fruit.  The  attacked  tree  is  rarely  killed  outright,  but  its  growth 
may  be  almost  completely  checked  and  its  fruit  rendered  valueless. 

Next  in  importance  to  the  scale  insects  are  the  mite  enemies  of  the 
orange  and  lemon,  as  represented  by  the  mitewhicb  causes  the  rusting 
of  the  orange  in  Florida  and  the  silvering  of  the  lemon  in  California, 
and  also  the  leaf  mite,  known  from  its  coloring  as  the  six-spotted  mite 
of  the  orange.  These  mites  occur  with  the  scale  insects,  are  subject 
to  similar  remedies,  and  may  properly  be  considered  in  the  same 
connection. 

Of  very  great  importance  to  the  Florida  grower  of  citrus  fruits  is 
the  so-called  white  fly,  the  latter  not  being  a  scale  insect  in  the  ordi- 
nary acceptation,  but  in  the  essential  features  of  life  history  and  habits 
coming  in  the  same  category,  and  hence  properly  considered  with  the 
true  scale  insects. 

There  are  many  insect  enemies  of  citrus  plants  other  than  the  scale 
insects  and  mites,  but,  for  this  country,  at  least,  these  others,  in  the 
main,  have  no  great  economic  importance,  or  are  only  very  occasionally 
abundant  enough  to  be  especially  destructive. 

Occurring  about  the  orange  and  other  citrus  trees  will  also  be  seen 
many  other  insects  which  play  a  beneficial  role,  preying  upon  or  para- 
Mtizing  the  scale  insects  living  on  these  trees.  It  is  very  important  to 
make  the  acquaintance  of  these  beneficial  species,  more  particularly  to 
avoid,  whenever  possible,  killing  them  in  the  warfare  waged  against 
the  injurious  ones. 

"  No  one  can  discuss  the  insect  enemies  of  citrus  plants  without  acknowledging 
indebtedness  to  the  very  comprehensive  and  valuable  work,  now  long  out  of  print, 
prepared  by  the  late  H.  G.  Hubbard  and  published  by  this  Department  in  1885, 
under  the  title  "Insects  affecting  the  orange. "  The  practical  side  of  Mr.  Hubbard's 
work  is  especially  to  be  remembered,  and  particularly  that  he  devised  kerosene-soap 
emulsion,  which,  with  allied  washes,  has  for  many  years  been  the  leading  means  of 
con 'rolling  scale  insects. 
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nrPLTTEHCE  OP  CULTIVATIOH,  PRUNING,  AND  CLDIATX. 

With  the  orange  and  lemon  as  with  other  plants,  negligent  cultiva- 
tion and  improper  care,  or  any  unfavorable  conditions  of  climate 
which  weaken  the  vitality  and  vigor  of  the  tree,  encourage  the  pres- 
ence and  multiplication  of  the  insect  enemies.  On  the  other  hand, 
vigor  of  growth  is  repellent  to  insect  attack;  and  it  will  be  almost 
invariably  found  that  the  unhealthy  tree  is  the  one  first  severely 
infested  with  scale  insects  or  mites.  This  does  not  mean  that  vigor- 
ous healthy  trees  will  not  be  attacked,  but  such  trees  are  less  apt  to 
be  completely  invaded.  As  a  means  of  protection  against  scale  insects, 
a  proper  system  of  cultivation  and  pruning  is  therefore  highly 
important. 

The  value  of  pruning  as  a  means  of  preventing  scale-insect  injury 
can  not  be  too  strongly  urged.  Scale  insects  thrive  best  where  they 
are  protected  from  direct  sunlight  and  free  movement  of  the  air,  hence 
trees  of  dense  growth,  unpruned,  are  almost  certain  to  have  their  cen- 
ters, at  least,  scaly.  A  well-pruned  tree,  in  which  free  access  is  given 
to  light  and  air,  is  much  less  apt  to  be  badly  attacked  than  a  thick- 
headed tree,  the  interior  of  which  is  entirely  shaded,  thus  furnishing 
the  conditions  most  favorable  for  the  well-being  of  scale  insects. 

The  abundance  or  scarcity  of  scale-insect  pests  is  very  much  influ- 
enced by  climatic  conditions.  A  moderate  amount  of  moisture  ami 
warmth  are  the  favoring  conditions. '  On  the  other  hand,  a  very  dry 
climate  accompanied  during  the  summer  season  by  excessive  heat,  will 
frequently  destroy  most  scale  pests,  as  will  also  a  high  degree  of 
humidity  with  high  temperature  such  as  characterizes  many  area* 
within  the  Tropics,  the  latter  condition  developing  fungous  diseases 
which  often  keep  most  scale  species  well  nigh  exterminated.  The 
favoring  intermediate  climate  is  illustrated  by  the  citrus  district?  of 
Florida,  Jamaica,  and  the  West  Indies,  where  scale  enemies  lire  more 
troublesome  than  they  are  in  the  drier  climate  of  California.  On  the 
Pacific  coast,  also,  the  moister  ocean  districts  are  worse  infested  than 
the  drier  regions  farther  inland  with  greater  elevation.  Under  the 
latter  conditions  the  black  scale,  for  example,  has  been  almost  entirely 
exterminated  by  a  temperature  holding  for  several  days  above  a 
hundred  degrees,  and  similar  results  have  been  noted  with  other 
species. 

PERIODICITY  IN  SCALE  INSECTS. 

With  most  insects  injurious  to  cultivated  plants  a  periodicity  is 
noted  in  their  occurrence  in  injurious  numbers.  In  the  case  of  sub- 
tropical species,  like  the  scale  insects  affecting  citrus  plants,  thi> 
periodicity  is  not  so  marked  as  it  is  with  insects  in  temperate  latitude*. 
That  there  may  be  more  or  less  well-defined  periods  of  destructive 
abundance  separated  by  periods  of  comparative  scarcity  is  illustrated 
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by  the  noted  epidemic  of  scale  infection  referred  to  by  Hubbard  as 
prevailing  throughout  the  entire  orange,  lemon,  and  olive  districts 
along  the  shores  of  the  Mediterranean  from  Italy  to  Spain  during  the 
first  decade  of  the  present  century,  which  later  subsided  very  largely 
of  itself,  efficient  remedies  at  that  date  being  practically  unknown. 

In  this  country,  scale  infestation  varies  considerably  from  year  to 
year.  The  fluted  scale,  in  California,  increased  enormously  during  the 
first  ten  or  fifteen  years  and  threatened  the  very  existence  of  the  citrus 
orchards.  Thanks,  however,  to  the  Australian  ladybird,  and,  doubtless 
also  to  many  native  predaceous  and  parasitic  insects,  it  is  no  longer 
feared  in  California.  The  long  scale  in  Florida,  also,  was  much  more 
injurious  in  the  first  years  of  its  activity  than  it  has  been  since.  In 
1*96  the  black  scale  was  very  abundant  and  destructive  in  the  orange 
districts  about  Riverside,  Cal.  Partly  owing  to  adverse  climatic  con- 
ditions and  partly  to  natural  enemies,  this  insect  has  almost  disappeared 
from  this  district,  which  is  now  one  of  the  least  affected  by  scale  insects. 

These  facts  are  cited  to  give  the  citrus  grower  whatever  encourage- 
ment they  may  offer,  but  not  with  the  idea  of  belittling  the  need  of 
remedial  operations. 

NATURE  OP  THE  INJURY  OCCASIONED  BY  SCALE  INSECTS. 

The  damage  occasioned  by  scale  insects  is  of  several  kinds.  .  The 
first  and  principal  injury  is  the  extraction  of  the  juices  of  the  plant, 
the  scale  insect  in  its  relation  to  its  food  plant  being  a  mere  pumping 
machine,  which  is  continually  absorbing  the  sap  from  its  host.  While 
the  amount  extracted  by  a  single  insect  is  very  small,  when  multiplied 
by  millions  it  greatly  weakens  the  plant.  With  some  species  the 
excess  is  thrown  off  in  the  form  of  so-called  "honey dew,"  which  accu- 
mulates in  drops  and  spreads  out  over  the  bark  or  leaf  as  a  sticky 
liquid.  This  liquid  attracts  ants,  which  very  often  gives  rise  to  the 
erroneous  belief  that  the  ants  are  depredating  on  the  plant. 

Another  form  of  injury  results  from  the  honeydew  excretion,  which 
not  only  prevents  normal  respiration,  but  develops  a  black  fungus 
covering  the  leaves,  twigs,  and  fruit,  and  still  further  stifling,  the 
plant  and  reducing  the  marketable  value  of  its  products. 

Associated  with  the  damage  due  to  the  absorption  of  the  juices  of 
tht»  plant  by  the  scale  insect  is  a  diseased  condition,  particularly  to  be 
noted  in  the  limbs,  caused  by  the  irritation  excited  by  the  beaks  or  by 
th<»  injection  of  some  poisonous  liquid. 

The  extreme  injury  by  scale  insects  arises  from  the  further  fact  that 
they  arc  active  the  year  round  in  climates  where  citrus  trees  can  be 
grown.  Their  most  rapid  breeding  period  is  from  May  to  August, 
but  continues  through  October  and  November.  In  the  winter  or 
rainy  season  they  are  more  dormant  and  breeding  is  at  a  much 
lessened  rate. 
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THE  NATURAL  EMMIES  OF  THE  CITHTJS  SCALE  INSECTS. 

The  natural  predaceous  enemies  of  scale  insects  of  greatest  imnor 
tance  are  various  species  of  ladybirds,  as  illustrated  by  the  Australian 
ladybirds  (figs.  21  and  29)  imported  to  control  the  fluted  »S£ 
scales,  and  a  great  many  native  species,  which  are  very  effective  acenfc 
in  the  control  of  these  and  other  scale  pests.  The  work  of  ladybird> 
is  especially  important  against  the  young  of  the  armored  scaie  and 
against  the  softer  and  freely  moving  scale  insects  which  secrete  no 
protective  covering.  Whenever,  therefore,  ladybirds  of  any  specif 
are  found  to  be  abundant  on  scale-covered  trees,  they  ma}-  he  safoh 
recognized  as  friends  and  working  in  the  interest  of  the  grower  If 
they  are  very  abundant,  it  may  even  be  unwise  to  fumigate  or  sprav. 
The  black  scale  has  been  completely  controlled  on  certain  ranch's  in 
California  by  its  imported  ladybird  enemy,  and  this  control  ha*  l*en 
brought  about  by  the  entire  cessation  of  all  insecticide  operations. 
Most  of  our  ladybirds,  however,  will  probably  stand  a  spraying  with- 
out being  killed,  and,  as  a  rule,  it  is  hardly  worth  while  to  take  tk 
risk  of  loss  while  waiting  for  them  to  do  their  work.  The  experience, 
however,  on  the  Cooper  ranch  and  in  other  localities  in  California 
has  certainly  demonstrated  the  advantage  of  giving  natural  enemies 
a  fair  chance. 

The  other  important  class  of  enemies  of  scale  insects  are  the  hvmen- 
opterous  parasites.  The  recognition  of  these  is  not  so  easy,  but  il 
scales  are  found  pierced  with  minute  round  holes,  it  is  a  safe  indication 
that  they  have  been  parasitized,  and  that  the  parasites  have  escaped 
and  are  multiplying  in  the  younger  scale  insects  on  the  trees,  and  h»*n 
again  if  the  parasitism  is  found  to  be  general,  it  may  be  inadvisable  to 
spray  or  fumigate. 

The  other  natural  enemies  of  scale  insects  are  not  so  important  * 
those  mentioned;  still  they  are  of  service,  and  should  be  recognized. 
These  include  the  larva?  of  the  lace-winged  flies  (Chrytopa  spp.),  which 
feed  on  the  young  of  both  the  armored  and  the  unarmored  scaler 
There  are  also  a  few  dipterous,  or  fly,  parasites  of  scale  insects  and  tin 
larva?  of  several  species  of  Lepidoptera  are  carnivorous  and  feed  on  lb' 
larger  species  of  scale  insects,  such  as  the  Lecaniums  and  wax  scale* 

A  most  desirable  outcome  would  be  to  secure  a  complete  and  pm« 
tical  control  of  scale  insects  by  their  natural  enemies;  but,  so  far,  thi- 
has  been  fully  accomplished  in  the  case  of  the  fluted  scale  only-     Veij 
encouraging  results  have  been  secured,  however,  with  other  para*  id*. 
and  the  Introduction  of  these  is  being  actively  prosecuted.     Nevertltt 

le 
come, 

aud  bettt 

conditions  also  affect  the  activity  of  these  enemies  to  such  an  exteir 
that  the  same  results  may  not  be  counted  on  in  different  localities. 
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In  considering  the  agency  of  control  afforded  by  the  natural  enemies 
the  fact  must  not  be  lost  sight  of  that  these  are  dependent  on  the  scale 
insfcts  for  their  existence,  and  that,  therefore,  a  fairly  complete  exter- 
mination of  the  host  insects  means  a  like  extermination  of  its  enemies. 
Tin- re  is,  therefore,  a  natural  alternation  or  periodicity  in  the  abundance 
nf  tlie  scale  insect  and  its  parasites.  A  more  even  balance  may  lie  main- 
tained to  a  certain  extent  by  artificial  introduction  of  the  parasitic 
insect  the  moment  the  scale  has  liegun  to  tie  abundant,  in  this  manner 
assisting  the  early  multiplication  of  the  natural  enemy.  This  is  now  the 
practice  with  the  fluted  scale  in  California,  South  Africa,  and  Portugal. 
To  succeed  in  such  efforts,  it  is  necessary  to  have  an  efficient  parasite 
or  predaceous  insect,  and  also  regular  breeding  places  where  these  may 
l»:  secured  when  wanted.  These  conditions  may  be  naturally  supplied 
when  a  whole  district,  such  as  California,  is  under  constant  observation 
ami  the  localities  where  the  parasite  and  scale  are  occurring  together 
arc  known,  so  that  from  such  points  the  ladybirds  or  other  enemies 
may  lie  collected  and  shipped  to  the  districts  needing  them. 

TEE  DIRECT  MEANS  OF  CONTROLLING  CITRUS    SCALE   INSECTS. 

Scale  insect  enemies  of  citrus  trees  are  directly  controlled  in  two 
ways:  (1)  By  spraying  the  infested  plants  with  some  liquid  insecticide, 
ii)  by  subjecting  them  to  the  fumes  of  hydrocyanic-acid  gas,  com- 
monly designated  as  "gassing."  Each  of  these  methods  of  control  has 
its  place. 

THE  GAB  TREATMENT. 

The  gassing  method  (figs.  1-6)  is  undoubtedly  the  most  effective 
means  known  of  destroying  scale  insects.     It  has  been  in  general  use 


in  California  for  fifteen  years,  and  to  a  less  extent  elsewhere  on  citrus 
tree*,  and  the  methods  are  now  thoroughly  perfected  and  highly  satis- 
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factory.  Gassing  should  undoubtedly  be  employed  wherever  the 
expense  of  the  treatment,  which  is  the  one  objection  to  it,  is  not  an 
object  as  measured  by  the  value  of  the  crop  protected.     For  most 


.t  tree  b^  the  falling  of  pulleys. 


species  of  scale  insects,  bnc  good  gassing  is  worth  as  much  as  two 
or  three  sprayings,  and,  when  done  at  the  right  season  and  properly, 
it  very  frequently  will  almost,  if  not  quite,  exterminate  the  scale 
insects  from  the  treated  trees,  giving  them  comparative  immunity 


t  ill  position  lor  fumigation 


often  for  two  or  more  years.  The  use  of  hydrocyanic-acid  gas  i*. 
therefore,  strongly  urged  wherever  the  conditions  warrant  it.  Gassing 
is  especially  desirable  for  trees  that  have  a  dense  habit  of  growth, 
such  as  the  orange,  which  develops  a  large,  thick  head,  the  spraying 
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of  which  thoroughly  and  completely  is  almost  impossible,  especially 
after  the  trees  have  attained  any  size.  Furthermore,  with  gas  there  is 
no  danger  of  spotting  the  fruit  as  may  happen  with  improper  spraying. 


The  more  straggling  growth  of  the  lemon  makes  gassing  less  necessary, 
notably  where  the  open  system  of  pruning  is  adopted. 

Successful  as  gassing  is,  it  is  not  effective  in  the  same  degree  against 
all  the  scale  insect  enemies  of  citrus  plants.     It  is  especially  valuable 


against  the  black  scale  and  the  red  scale  of  California,  but  with  such 
of  the  armored  scales  as  are  oviparous,  or  deposit  beneath  the  old 
scales  eggs  which  undergo  a  certain  amount  of  incubation  before  hatch- 
ing/, gassing  is  not  always  effective.     Under  such  circumstances  the 


eggs  may  not  be  killed,  rendering  it  necessary  to  make  an  additional 
treatment  after  a  sufficient  period  has  elapsed  to  allow  all  the  eggs  to 
hatch  and  the  young  to  escape. 

The  black  scale  is  especially  adapted  to  control  by  gassing  on  account 
of  its  being,  in  the  main,  single- brooded.  Applied  late  in  October 
or  early  in  November  after  all  the  young  scales  have  hatched,  badly 
infested  orchards  have  been  completely  cleaned  by  a  single  treatment, 
Gassing  in  midsummer  for  this  insect  will  be  ineffective,  because  a 
large  percentage  of  the  old  females  at  this  period  cover  and  protect 
unhatched  eggs. 

Gassing  consists  in  inclosing  a  tree  at  night  with  a  tent  and  filling 
the  latter  with  the  poisonous  fumes  generated  by  treating  refined 
potassium  cyanide  (98  per  cent  strength)  with  commercial  sulphuric 


Flo.  «.— TenU,  tackle,  anil  cheminalu  loaded  for  transportation. 

acid  (66  per  cent)  and  water.  The  treatment  should  continue  from 
thirty  to  forty  minutes,  the  longer  time  being  preferable.  The  work 
is  done  at  night  to  avoid  the  scalding  which  follows  day  applications, 
at  least  in  bright  sunlight. 

The  proportions  of  the  chemicals  as  now  employed  in  California  are 
considerably  in  excess  of  the  amounts  recommended  a  few  years  sunt-. 
The  gas  treatment  was  first  chiefly  used  against  the  black  scale,  and  nt 
a  season  of  the  year  when  these  scales  were  all  in  a  young  stage  anJ 
easily  killed.  The  effort  is  now  made  not  only  to  kill  the  black  scale 
but  also  the  red  scale,  and  to  do  more  effective  work  with  both  than 
formerly.  The  proportion  of  chemicals  commonly  employed  in  L«os 
Angeles,  Orange,  and  some  other  counties  in  southern  California  are 
indicated  in  the  following  table,  published  by  the  horticultural  com- 
missioners of  Riverside  County,  Cal. : 
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Amounts  of  chemicals  ordinarily  used  in  gassing. 


Height  of 
tree. 

Diameter 

through 

foliage. 

Water. 

Cyanide 

C.  P.  (98 

percent). 

Sulphuric 

acid  (66 

per  cent). 

FeeL 

FeeL 

Ounces. 

Ounces. 

Ounce*. 

6 

4 

2 

1 

1 

8 

6 

3 

1* 

11 

10 

8 

6 

2* 

2* 

12 

14 

11 

5 

5* 

16 

16 

17 

8 

9 

20 

16-20 

22 

10 

12 

20-24 

18-22 

30 

14 

16 

24-90 

20-28 

34 

16 

18 

30-36 

26-30 

52 

24 

28 

The  amounts  here  recommended  are  thoroughly  effective  for  the 
black  scale  at  the  proper  season,  and  generally  effective  also  for  the 
California  red  scale  and  other  armored  scales.  Where  the  treatment 
is  designed  to  be  absolutely  one  of  extermination,  and  the  expense  is 
not  considered,  from  one-third  to  one-Galf  more  of  cyanide  and  acid  is 
employed,  as  indicated  in  the  table  following,  furnished  by  Mr.  Felix 
G.  Havens,  of  Riverside,  Cal. 

The  greater  expense  entailed  by  this  larger  quantity  of  chemicals  is 
offset  by  the  more  effective  results  and  the  longer  intervals  betwedh 
treatments: 

Excessive  amounts  used  for  extermination.* 


Height 
of  tree. 


Feet. 
6 
8 
10 
12 
14 
16 
13 
20 
22 
24 
27 
30 


Diameter 
through  foli- 
age. 


Feet. 

3to  4 

5  to  6 

7  to  10 

9  to  12 

12  to  14 

12  to  15 

14  to  16 

16  to  18 

'16  to  18 

18  to  20 

20  to  24 

20  to  28 


Water. 


Ounces. 

3 

6 

15 

20  to   30 

30  to   35 

35  to  40 

45  to   55 

60  to   70 

70  to   75 

75  to  80 

85  to  100 

100  to  110 


Sulphuric 

acid  (66  per 

cent.) 


Ounces. 

U 

2* 

5  to   6 

7to  9 

9  to  12 

12  to  14 

15  to  18 

20  to  22 

22  to  25 

25  to  30 

30  to  36 

36  to  44 


Cyanide  C.  P. 
(98  per  cent). 

Time  to 
leave 

tent  on 
tree. 

Ounces. 

Minutes. 

jto   1 

20 

2 

30 

4   to   5 

35 

5*  to   7k 

40 

8   to  10 

40 

10  to  12 

40 

32  to  15 

40  to  50 

16  to  20 

45  to  50 

20 

50 

22  to  26 

50 

28  to  32 

60 

32  to  38 

60 

«  A  fumigation  of  the  orangery  of  the  Department  of  Agriculture  demonstrated  that  half  an  ounce 
of  cyanide  to  the  hundred  cubic  feet  kills  the  eggs,  even  of  the  black,  purple,  and  other  scales.  The 
results  are  scarcely  comparable  to  the  proportions  recommended  in  the  tables  on  this  page,  for  the 
reason  that  in  these  tables  the  amount  of  cyanide  is  greatly  lessened  with  larger  trees,  and  further- 
more, that  the  orangery  probably  retained  the  gas  more  effectually  than  would  be  the  case  with  cloth 
tent*.  Nevertheless,  it  is  interesting  to  know  that  a  comparatively  inconsiderable  strength  of 
cyanide,  when  applied  under  the  best  conditions,  will  prove  thoroughly  effective  against  the  eggs  as 
well  as  the  Insects. 
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For  small  trees  ordinary  earthenware  vessels  may  be  used  to  generate 
the  gas.  For  large  trees  requiring  heavy  doses  tall  wooden  pails  have 
proved  more  practicable,  two  generators  being  employed  for  the  very 
largest  trees.  It  is  important  that  the  water  be  put  in  the  vessel  first, 
and  then  the  acid,  and  lastly  the  cyanide.  If  the  water  and  cyanide 
are  put  in  the  vessel  first  and  the  acid  poured  in  afterwards  there  is 
danger  of  an  explosion,  which  will  scatter  the  acid  and  burn  the  tents 
and  the  operator.  In  the  spring,  when  the  trees  are  tender  with  new 
growth,  and  in  early  fall,  when  the  oranges  are  nearly  grown  and  the 
skins  are  liable  to  be  easily  marred,  and  also  with  young  trees,  it  is 
advisable  to  add  one-third  more  water  than  ordinarily  used,  or  use  the 
cyanide  in  larger  lumps.  This  causes  the  gas  to  generate  more  slowly 
and  with  less  heat,  and  if  the  tents  are  left  over  the  trees  a  third 
longer  the  effectiveness  of  the  treatment  will  not  be  lessened. 

The  extremely  dangerous  nature  of  the  gas  must  be  constantly  borne 
in  mind  and  the  greatest  caution  should  be  taken  to  avoid  inhaling  it 
The  person  handling  the  chemicals  should  always  have  an  attendant 
with  a  lantern,  to  hold  up  the  tent  and  enable  the  cyanide  to  be  quickly 
dropped  into  the  generator  and  to  facilitate  the  prompt  exit  of  the 
operator. 

As  with  spraying,  the  gassing  is  often  done  (and  this  is  very  desira- 
ble also)  by  individuals  or  companies  who  make  a  regular  business  of 
it,  charging  a  fixed  rate  per  tree,  depending  on  size — from  10  cents  to 
a  dollar  or  more.  Much  of  this  work  is  also  done  under  the  direct 
supervision  of  the  county  horticultural  commissioners,  which  gives  a 
greater  assurance  of  efficiency. 

Practically,  the  only  tent  now  used  is  the  so-called  "sheet  tent,"1 
which  is  drawn  up  over  the  tree  by  means  of  pulleys  (figs.  1-3).  For 
very  large  trees,  averaging  30  feet  in  height,  it  is  sometimes  necessary 
to  employ  two  sheets  to  effect  a  complete  covering. 

Some  of  the  tents  employed  are  of  great  size,  the  one  illustrated  in 
the  figures,  from  photographs  secured  by  Mr.  Havens,  having  a  diam- 
eter of  76  feet.  As  described  by  Mr.  Havens,  it  is  constructed  of  a 
central  piece  50  feet  square,  of  10-ounce  army  duck.  Four  triangular 
sidepieces,  or  flaps,  of  8-ounce  duck,  10  feet  wide  in  the  middle,  are 
strongly  sewed  to  each  side  of  the  central  sheet,  forming  an  octagonal 
sheet  70  feet  in  diameter.  About  the  whole  sheet  is  then  sewed  a  strip 
of  6-ounce  duck,  1  yard  wide.  The  tent  is  handled  by  means  of  rope$ 
and  pulleys.  A  1^-inch  manila  rope  is  sewed  about  near  the  edge  of 
the  central  piece  in  an  octagonal  pattern.  Rings  are  attached  to  this 
rope  at  each  of  the  eight  corners  thus  formed,  and  also  on  opposite 
sides  of  the  outer  edge.  To  these  rings  the  pulley  ropes  are  fastened 
and  the  tent  is  elevated  over  the  tree  and  handled  as  indicated  in  the 
plates. 

The  treatment  is  made  altogether  at  night,  although  it  would  U 
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possible  to  treat  trees  also  on  a  very  dark  or  cloudy  day.  In  Cali- 
ffrriin.  however,  at  the  time  the  gas  treatment  is  made,  such  days  are 
infrequent.  About  50  treea  of  the  largest  size,  30  feet  high  or  there- 
alxiubt,  can  be  treated  in  a  night  with  an  equipment  of  twelve  or  fifteen 
d'tiWfig-  5).  By  the  time  the  last  tent  is  in  place,  the  fumigation  in  the 
first  is  completed,  and  it  can  he  taken  down  and  moved  forward,  and 
soon  with  the  other*;  thus  the  men  at  work  handling  the  tents  are  kept 
continuously  employed.  Working  in  the  .same  way  with  smaller  trees, 
the  imml>er  which  tan  be  treated  in  a  single  night  is  very  considerable, 
it  iK'ing  possible  to  gas  from  300  to  500  trees,  averaging  10  feet  in 
height,  in  eleven  or  twelve  hours,  employing  35  to  40  ring  tents. 

SPRAYS  FOR  CITRUS  TREES. 

It  may  often  happen  that  gassing  is  impracticable  or  that  the 
expense  of  the  treatment  is  not  wan-anted.  This  last  may  bo  the  ease 
when'  the   rancher  has  not  sufficient  capital  to  keep  up  the  heavy 


-power  spraying  outfit  with  lour  lines  nf  hoe  In  operation. 

outlay  necessitated  by  the  treatment  of  young  stock  which  yields  no 
revenue.  Gassing  is  also  difficult  and  less  desirable  where,  as  for  the 
lemon  in  southern  California,  the  low,  open-center  pruning  is  adoptted, 
the  trees  under  this  system  of  pruning  often  having  an  expanse  of  20 
feet,  with  a  height  of  scarcely  more  than  fi  feet.  This  open  system 
of  pruning  and  more  straggling  form  of  growth,  on  the  other  hand, 
makes  the  lemon  easier  to  treat  with  liquid  sprays,  and  under  such 
conditions  spraying  will  probably  prove  more  practicable  and  profit- 
able than  gassing.  Nevertheless,  where  lemon  trees  are  of  a  form  and 
size  to  admit  of  it,  and  the  crop  warranto  the  expense,  gassing  is  always 
to  be  recommended. 

The  expense  of  spraying  is  not  heavy,  compared  with  that  of  gating. 
In  most  of  the  citrus  districts  of  California  where  spraying  is  practiced 
to  any  extent  there  are  individuals  who  make  a  business  of  treating 
orchards  at  a  charge  of  a  cent  a  gallon  for  the  liquid  applied,  or  about 
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double  that  price  when  they  furnish  as  well  as  apply  the  insecticide. 
This  work  is  now  commonly  done  with  a  power  apparatus  (fig.  7),*  and 
usually  in  a  fairly  satisfactory  manner.  The  difficulty  in  depending 
on  the  public  sprayer  is  that  it  is  very  often  not  available  when  much 
needed.  For  a  large  ranch  the  possession  of  a  power  spraying  outfit 
will  probably  prove  economical  in  the  long  run,  and  anyone  contem- 
plating securing  one  is  referred  to  the  general  article  on  such  machines, 
by  Dr.  L.  O.  Howard,  in  the  Yearbook  of  this  Department  for  1890. 
For  the  small  rancher,  having  from  10  to  30  acres  of  orchard,  it  is 
not  necessary  to  go  to  the  expense  of  a  steam  or  a  gasoline  spraying 
apparatus.  There  are  a  great  many  excellent  force  pumps  on  the 
market  which  may  be  easily  equipped  with  suitable  hose  and  nozzle.*, 
and  which  will  do  the  work  of  spraying  very  satisfactorily.  A  band 
force  pump  with  suitable  connections,  which  may  be  equipped  for 


Fio.  8.— Hand-power  spraying  outfit  with  two  lines  ol  huau  iu  operation. 

work  at  a  cost  of  from  $25  to  $30,  will  meet  all  requirements.  The 
pump  for  such  an  outfit  should  be  capable  of  easily  producing  a  pres- 
sure of  100  pounds,  which  will  supply  four  cyclone  nozzles  attached 
to  two  lines  of  hose.  With  such  an  apparatus  (fig.  8),  the  writer  was 
able  to  spray  easily  50  gallons  an  hour,  or  500  gallons  a  day,  working 
with  three  men,  and  this  covers  also  the  time  lost  in  mixing  the  insec- 
ticide and  refilling.  The  cost  of  applying  the  same  amount  of  liquid 
by  a  contract  sprayer  would  probably  be  a  little  less,  but  under  per- 
sonal supervision,  the  work  will  undoubtedly  be  better  done  and  witb 
less  waste  of  material,  and,  of  more  importance  still,  at  the  time  when 
most  needed  and  when  the  greatest  advantage  will  result. 

Trees  under  seven  years  old  will  probably  require  from  half  a  gallon 
to  a  gallon  of  spray  per  tree.  For  an  orchard  of  10  acres,  or  about 
860  trees,  the  cost  of  spraying  would  l>e  about  $8  for  the  spray  and 

"From  photograph  furnished  by  F.  Kahlee. 
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as  much  more  for  the  labor.  In  other  words,  spraying  with  the 
insecticides  commonly  employed,  such  as  "  distillate,"  kerosene  emul- 
sion, and  resin  wash,  may  be  safely  estimated  to  cost  about  2  cents  a 
gallon  for  the  amount  of  liquid  used,  or  not  exceeding  2  cents  per 
individual  tree  under  seven  years  of  age.  On  the  other  hand,  gassing 
trees  seven  years  old  will  cost  from  12  to  15  cents  per  tree,  or  the 
equivalent  of  from  five  to  seven  sprayings.  The  advantage,  therefore, 
of  spraying,  for  the  small  owner,  and  for  trees  especially  suited  by 
form  of  growth  or  pruning  to  such  treatment,  is  evident. 

The  oily  washes  are  by  far  the  best  for  use  on  citrus  trees  against 
scale  insects.  The  attempt  has  been  made  in  various  places  to  substi- 
tute lye  washes  for  the  old  standard  kerosene  washes,  but  the  effect 
has,  as  a  rule,  been  disastrous.  Lye  strong  enough  to  kill  scale  insects 
applied  to  a  tree,  as  demonstrated  by  Hubbard  fifteen  years  ago,  is 
very  destructive  to  the  tender  growth  of  the  tree,  and  the  damage  from 
the  wash  is  often  greater  than  that  occasioned  by  the  insects  themselves. 
In  California,  the  kerosene  and  resin  washes  formerly  used  have  now 
given  place,  to  a  considerable  extent,  to  a  modification  of  kerosene 
emulsion  known  as  u  distillate."  As  now  employed,  the  washes  in  the 
order  of  their  popularity  are:  (1)  Distillate;  (2)  resin  wash;  (3)  kero- 
sene emulsion.  The  probability  is  that  distillate  will  ultimately  sup- 
plant the  other  two  on  account  of  its  equal,  if  not  greater,  efficiency 
and  smaller  cost. 

Distillate. — This  wash  was  originated  by  Mr.  F.  Kables,  and  has 
found  very  general  use  in  the  Santa  Barbara  region,  and  also  in  the 
lemon  districts  adjacent  to  San  Diego,  as  well  as  in  other  citrus  dis- 
tricts in  California.  It  is  substantially  an  emulsion  of  crude  kerosene, 
made  in  the  same  way  as  kerosene  emulsion,  except  that  a  greater 
amount  of  soap  and  only  half  as  much  oil  are  used.  Its  cheapness 
results  from  the  latter  fact.  In  spite  of  this  lessening  of  oil  it  seems 
to  be,  if  anything,  stronger  than  kerosene  emulsion. 

It  is  termed  distillate  spray,  because  the  oil  used  is  a  crude  distillate 
of  the  heavy  California  petroleum,  or  the  crude  oil  minus  the  lighter 
oils. 

The  emulsion  or  "  cream,"  as  it  is  generally  known,  is  prepared  as 
follows:  Five  gallons,  "28°  gravity,"  untreated  distillate;  5  gallons 
water,  boiling;  li  pounds  whale-oil  soap.  The  soap  is  dissolved  in 
the  hot  water,  the  distillate  added,  and  the  whole  thoroughly  emulsi- 
fied by  means  of  a  power  pump  until  a  rather  heavy,  yellowish,  creamy 
emulsion  is  produced.  For  use  on  lemon  trees  it  is  diluted  with  12 
parts  of  water,  and  with  15  parts  of  water  for  the  orange.  The 
"distillate  cream"  is  prepared  and  sold  by  oil  companies  and  private 
individuals  at  from  10  to  12  cents  a  gallon,  making  the  dilute  mixture, 

applied  to  the  trees,  cost  in  the  neighborhood  of  a  cent  a  gallon. 
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Kerosene  emulsion,  made  by  the  same  companies,  costs  from  12  to  15 
cents  a  gallon.  In  using  these  oil  emulsions  it  is  advisable  to  first 
break  the  water  by  the  addition  of  a  little  lye,  one-fourth  pound  being 
ample  for  50  gallons  of  water. 

Kerosene  emulsion. — This  wash,  made  according  to  the  old  formula 
(kerosene,  2  gallons;  whale-oil  soap,  one-half  pound;  water,  1  gallon), 
is  prepared  in  the  same  way  as  the  distillate  and  used  at  the  same 
strength.  It  does  no  harm  to  use  double  the  quantity  of  soap  indi- 
cated, securing  in  this  manner  a  rather  more  stable  emulsion.  This 
emulsion,  while  perhaps  somewhat  less  efficient  than  the  distillate 
emulsion,  is  always  available  where  the  latter  may  not  be  in  reach. 
It  may  be  prepared  on  a  small  scab*  with  an  ordinary  hand  pump,  but 
is  best  prepared  in  large  quantities  with  a  gasoline  or  steam-power 
pump  to  mix  and  emulsify  it  after  the  soap  has  been  dissolved  in  the 
water  by  boiling. 

The  resin  wash.  —This  wash  is  especially  valuable  against  the  Cali- 
fornia red  scale.  It  may  also  be  used  against  any  other  scale  insect, 
including  the  black  scale  and  the  various  armored  scales  affecting  citrus 
trees.  The  wash  is  made  as  follows:  Resin,  20  pounds;  caustic  sods 
(78  per  cent),  5  pounds;  fish  oil,  2A-  pints;  water  to  make  100  gallons. 
Ordinary  commercial  resin  is  used  and  the  caustic  soda  is  that  put  up 
for  soap  establishments  in  200-pound  drums.  Smaller  quantities  may 
be  obtained  at  soap  factories,  or  the  granulated  caustic  soda  may  be 
used,  3£  pounds  of  the  latter  being  the  equivalent  of  5  pounds  of  the 
former.  Place  these  substances  with  the  oil  in  a  kettle  with  water  to 
cover  them  to  a  depth  of  #  or  4  inches.  Boil  about  two  horn's,  mak- 
ing occasional  additions  of  water,  or  until  the  compound  resembles 
very  strong  black  coffee.  Dilute  to  three  times  the  final  bulk  with  hot 
water,  or  with  cold  water  added  slowly  over  the  fire,  making  a  stock 
mixture  to  be  diluted  to  the  full  extent  as  used.  When  sprayed  the 
mixture  should  be  perfectly  fluid,  and  should  any  sediment  appear 
the  stock  mixture  should  be  reheated;  in  fact,  the  wash  is  preferably 
applied  hot.  This  wash  is  more  difficult  to  prepare  than  the  emulsions 
referred  to  above,  and  is  therefore  much  less  employed. 

CITRUS  SCALE  INSECTS:  CLASSIFICATION  AND  CHARACTERISTICS. 

For  the  purpose  of  this  paper  a  very  simple  classification  of  citrus 
scale  insects  may  be  adopted,  namely:  (1)  The  armored  scales,  or  those 
forming  a  protective  covering  scale  and  losing  their  limbs  and  the 
power  of  changing  their  situation  as  soon  as  they  settle  down  to  feed 
as  newly  hatched  larva?;  ("2)  those  species  which  secrete  no  covering 
shell  or  scale  and  retain  their  limbs  and  the  power  of  moving  about 
during  most  of  their  lives. 

The  species  belonging  to  both  groups  are  commonly  called  scale 
insects,  although  the  term  might  seeui  properly  to  apply  only  to  the 
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first  group;  nevertheless,  the  old  insects  in  the  second  group,  when 
they  become  hardened,  and,  in  fact,  the  younger  stages  also,  greatly 
resemble  scales;  hence,  the  name  may  properly  apply  to  them  as  well. 

These  insects  all  belong  to  the  family  Coccidre  of  the  order  Hemip- 
tera,  or  true  bugs,  being  allied  to  plant-lice  and  other  suctorial  insects 
of  this  order.  In  the  larval  stage  the  scale  insects,  except  in  point 
of  size,  closely  resemble  the  larvae  of  the  higher  forms  of  Hemiptera, 
and  are  active  and  can  run  about  on  plants  or  may  be  carried  from  one 
plant  to  another  by  the  wind,  or  by  birds  or  other  insects  to  which 
they  may  attach  themselves. 

In  the  case  of  the  armored  scales,  as  soon  as  the  young  have  under- 
gone their  first  molt  they  appear  as  mere  sacks  provided  with  long 
sucking  beaks,  but  without  legs  or  eyes,  and  are  very  much  degraded 
structurally  from  the  larval  condition.  The  unarmored  scales,  while 
retaining  their  limbs  throughout  life,  are  not  apt  to  move  very  much 
after  they  have  once  settled  and  begun  to  feed,  except  in  the  case  of 
one  or  two  species.  The  power  of  locomotion,  however,  is  retained, 
and  in  the  case  of  the  fluted  scale  and  mealy  bug  is  often  actively 
brought  into  play;  the  Lecaniums  and  wax  scales  are  apt  to  migrate 
late  in  their  lives  from  the  leaves  to  the  twigs.  The  female  insects  of 
both  groups  remain  on  the  plants  and  never  advance  to  a  winged  stage. 
The  males  of  both  groups,  however,  while  paralleling  the  development 
of  the  females  in  the  early  stages,  in  the  later  stages  transform  to  pupee, 
and  eventually  emerge  as  minute,  two-winged  gnats.  The  life  of  the 
winged  male  is  very  short,  and  its  sole  function  is  to  fertilize  the  eggs 
of  the  female.  It  is  a  very  delicate  creature,  having  no  mouth  parts, 
but  in  place  of  them  a  second  pair  of  prominent  eyes. 

GROUP  1.— THE  ABMOKJED  SCALES. 

The  majority  of  the  important  scale-insect  enemies  of  the  orange 
belong  to  the  group  known  as  armored  scales  because  the  insects  begin 
to  excrete  as  soon  as  they  thrust  their  beaks  into  the  tissues  of  the 
plant  a  waxy  covering  which  protects  the  growing  insect  and  forms  a 
definite  scale-like  shield  entirely  independent  of  the  insect  itself.  This 
group  includes  the  long  scale,  purple  scale,  the  red  scale  of  California 
and  the  red  scale  of  Florida  (an  entirely  distinct  insect),  the  oleander 
scale,  the  chaff  scale,  and  other  less  important  species. 

In  general  habits  these  armored  scales  are  very  similar.  The  eggs, 
which  are  developed  in  enormous  numbers,  may  be  extruded  under  the 
covering  scale  of  the  mother  insect  and  undergo  a  longer  or  shorter 
period  of  incubation  before  hatching,  or  the  young  may  be  partly  or 
fully  developed  within  the  body  of  the  mother  and  emerge  as  active 
insects,  or  more  properly  shake  off  the  egg  envelope  at  the  moment  of 
birth,  so  that  certain  species  appear  to  yield  living  young.     The  young 
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of  these  different  species  of  armored-scale  insects  very  closely  resemble 
each  other,  and  can  not  be  distinguished  without  careful  microscop- 
ical study.     While  very  minute,  the  young  are  yet  visible  to  the  naked 
eye,  and  during  the  breeding  season  may  be  seen,  by  sharp  inspection, 
running  about  on  the  leaves,  twigs,  and  fruit.     In  color  they  are 
usually  light  lemon-yellow.     They  have  six  well- developed  legs,  also 
antennae  and  eyes,  and  are  highly  organized  in  comparison  with  the 
degraded  condition  soon  to  be  assumed.     After  finding  a  suitable  sit- 
uation, often  within  a  few  minutes  from  the  time  of  their  emergence, 
though  sometimes  not  for  an  hour  or  two,  they  settle  down,  thrust 
their  long  slender  hair-like  beaks  into  the  plant,  and  immediately 
begin  growth,  the  first  evidence  of  which  is  the  secretion  of  waxy 
filaments  from  the  upper  surface  of  the  body,  which  mat  down  and 
form  the  beginning  of  the  scale  covering  (fig.  12).     This  waxy  secre- 
tion continues  during  the  life  of  the  insect,  the  covering  scale  being 
enlarged  as  the  insect  increases  in  size.     The  females  undergo  two 
molts,  and  the  skins  thrown  off  in  these  molts  form  a  definite  part  of 
the  scale,  being  cemented  to  it  closely  with  the  wax.    The  female 
insect,  after  the  second  molt,  soon  reaches  full  size,  and  when  fertil- 
ized by  the  male  begins  to  develop  her  numerous  progeny. 

The  preliminary  stages  of  the  male  scale  insect  exactly  correspond 
with  those  of  the  female.  After  the  first  molt,  however,  the  male 
assumes  a  slightly  different  appearance,  being  more  elongate  than  the 
female  at  this  stage.  With  the  second  molt  the  male  diverges  entirely 
from  the  female;  the  old  skin  is  thrust  out  from  beneath  the  covering 
scale,  and  does  not  become  a  part  of  it,  as  with  the  female,  so  that  in 
the  case  of  the  male  insect  the  first-shed  skin  only  is  associated  with  the 
scale,  which  never  becomes  more  than  one-half  the  size  of  that  of  the 
female.  With  this  second  molt  the  male  insect  transforms  to  a  pre- 
liminary pupal  stage,  in  which  the  antennae,  legs,  and  wings  are  par- 
tially developed.  A  third  molt  occurs  with  the  male  insect,  resulting 
in  the  final  pupal  stage,  which  exhibits  more  fully  formed  legs  and 
wings  than  the  preceding  stage  and  also  the  so-called  terminal  style. 
A  fourth  and  last  molt  of  the  male  produces  the  perfect  insect,  which 
escapes  from  beneath  the  covering  scale  and  can  fly  about  (fig.  11,  *•). 

The  periods  between  the  moltings  vary  with  different  species  and 
with  weather  conditions.  Most  of  the  species,  however,  reach  full 
growth  in  from  four  to  six  weeks  in  summer;  development  is  slower 
in  winter. 

The  female  insect,  having  once  thrust  her  beak  into  the  tissues  oi 
the  plant  as  a  larva  and  begun  the  secretion  of  a  covering  scale,  never 
moves  from  her  position;  and,  in  fact,  if  she  be  removed  by  force  i> 
never  again  able  to  penetrate  the  bark  with  her  sucking  beak,  and  soon 
perishes.  The  opportunity  for  the  local  spread  of  these  insects  i*s 
therefore,  limited  absolutely  to  the  larval  stage,  as  in  this  respect  the} 
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differ  from  the  Lecaniums  and  meal;  bugs,  which  hare  the  power  to 
move  about  until  nearly  the  end  of  their  growing  period. 

The  number  of  eggs  from  a  single  female  varies  somewhat  with  the 
species,  but  may  be  from  100  to  500,  the  number  being  less  in  unfavor- 
able seasons.  The  progeny  from  a  single  female  in  a  year,  if  they 
should  all  survive,  would  represent  almost  inconceivable  numbers, 
running  into  the  billions.  It  is  not  to  be  wondered  at,  therefore,  that 
plants  become  thoroughly  infested  with  these  insects  in  a  very  short 
time,  especially  in  climates  where  the  breeding  is  but  little  checked  by 
the  winter  season. 

The  waxy  covering  makes  it  necessary  to  use  rather  strong  washes 
to  penetrate  the  scale.    The  difficulty  increases  when  the  old  scale 
protects  a  mass  of  eggs,  as  is  usually  the  case  with  the  species  of 
Jlytilaspis,  represented  by  the  long  and  purple  scales;  and  it  is  not 
always  possible  with  the  best  washes 
to  kill  all  the  eggs  of  these  species, 
hence  the  necessity  of  spraying  re- 
peatedly  to  destroy   the  young  as 
they  emerge.     Remedial  operations 
should  be  instituted  as  far  as  possi- 
ble when  the  greatest  percentage  of 
the  scales  are  in  a  young  or  partly 
mature  condition. 

The  XfOng  Scale. 

The  long  scale  (Ifytilaspia  ffloveri 
Packard— fig.  9)  is  supposed  to  have 
originated  in  China,  but  in  common 
with  most  of  the  other  species  dis- 

..iiobmI  hoa  nnm  wnrld  w\An  Hiatri  *«>.».— Long  *™1*  (**titefli«  gtoveri):  flump 
CUSSea  DM  HOW  a  world- Wide  aistn-  flfure  lowing  clurterof  m-Je  and  fenule 
bution,  being  represented  in  practi-  »™i«onfniitDi<™ige— eni»rK«i7di»meie™ 
cally  every  important  citrus  region.       i0"*"1   >■ 

It  made  its  appearance  in  Florida  about  1838,  and  soon  became  a  very 
serious  pest  in  that  State  and  elsewhere  in  the  Gulf  region.  At  its  first 
appearance  it  was  vastly  more  destructive  tlian  later  on,  parasitic  and 
natural  enemies  having  in  later  years  kept  it  decidedly  in  check.  At 
present  it  is  everywhere  distributed  throughout  Florida  and  Louisiana 
in  the  orange  and  lemon  groves,  and  also  on  wild  orange.  Strangely 
enough,  it  was  a  long  while  getting  into  California.  About  1889  or 
1890,  however,  in  company  with  the  purple  scale  and  rust  mite,  it  was 
carried  into  California  on  a  lot  of  stock  from  Florida,  but  it  has  not 
developed  as  a  very  serious  pest  in  the  Pacific  coast  region. 

This  insect  is  characterized  by  its  very  elongate  form;  in  other 
respects  it  closely  resembles  Mytilasph  citricola,  and  also  the  common 
oyster-shell  scale  of  the  apple  and  other  deciduous  fruits.     In  color  it 
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is  a  rather  rich  reddish,  often  obscured  by  extraneous  matter  taken 
from  the  surface  of  the  leaves  or  bark,  it  apparently  requires  a  great 
deal  of  moisture  to  thrive  well,  and  hence  is  apt  to  be  abundant  on 
oranges  or  other  plants  grown  in  conservatories,  and  this  also  account*. 
doubtless,  for  its  greater  multiplication  and  injury  in  Florida  than  on 
the  Pacific  coast. 

Breeding  continues  practically  throughout  the  year.  According  to 
Hubbard,  there  are  three  periods  in  Florida  when  the  young  are  espe- 
cially abundant,  marking  in  a  rough  way  the  appearance  of  the  main 
broods,  namely,  in  March  and  April,  in  June  and  July,  and  in  Septem- 
ber and  October;  the  fourth,  irregular  brood,  occurring  in  January 
or  February. 

The  treatment  for  this  scale  is  the  use  of  the  oily  washes  and  fumi- 
gating with  hydrocyanic-acid  gas.  It  is  much  more  easily  controlled 
than  the  purple  scale. 

The  Purple  Scale. 

The  original  home  of  the  purple  scale  (MytilaspU  citricvla  Packard) 
(figs.  10  to  l'Sf  is  unknown,  but  it  now  occurs  practically  wherever 


Fio.io.— Purple  -cnle  ii(r,///M,j.i.  .-,.'.„, ,■■.;,.  >h"Wlng  dmorent  tlusva  of  female:  <>.  n*wly  tatrf""- 
lurvn:  '■,  sniric  ullli  ILisl  vvjivy  m.  reteiii-  r  u>/,  different  alUKeaol  growth;  g,  mature  scale ;  Ji.tani* 
iintrlnl.  sluiH-iiiu  iul.-.-;  i  ii mi  j.  ln.K-Knmu  nnil  full-gniwn  female  Insect*  removed  (nun  rx»lf— «: 
much  enlarge  (orf gliml). 

the  orange  or  lemon  is  grown.  It  was  probably  introduced  into  thu- 
country  at  an  early  date.  It  is  frequently  associated  with  the  Ion? 
scale,  and  is  one  of  the  most  troublesome  scale  insects  affecting  the 
orange  and  lemon,  because  it  is  very  difficult  to  get  an  application  en 
the  trees  strong  enough  to  kill  all  of  its  eggs  with  one  treatment 
For  many  years  the  purple  scale  was  limited  in  this  country  to  Florida 
and  the  Gulf  region,  but  some  years  since  it  was  carried  on  Floridi 
stock  into  southern  California,  where,  fortunately,  it  has  not  yd 
become  widely  distributed.  In  general  color  it  is  a  brownish  purnk 
and  in  shape  duplicates  the  oyster-shell  scale  of  the  apple.     The  life 


history  and  habits  are  the  same  as  those  of  the  long  scale.  The  purple 
scale  is  not  limited  to  citrus  fruits,  but  occurs  also  on  many  other 
plants. 


1 1.— Purple  acale  ( XylllatpiititrKola),  show- 
g  different  stage*  of  male:  ci,  fully  developed 
ak-  «cale;  b,  ume  Inverted,  showing  male 
j|>»  within:  c,  propupa;  d.  final  pup&J  stage; 
mHturc  winged  Insect;  /.  foot  of  same  much 
ilargel— all  greatly  enlarged  (urdgtngl). 


10.  12.— Purple  scale  {Mytilatpii  citrlcoia).  Illus- 
trating the  formation  of  the  scale  covering:  a, 
newly  hatched  young,  with  enlarged  antennasat 
Icftandlegatrlgbi;  b,  side  view  of  formlngscale; 
e.same  from  above— all  greatly  enlarged  { origi- 
nal). 


Neither  the  gas  treatment  nor  any  of  the  washes  is  a  certain  remedy 
for  this  scale,  except  in  the  immature  stages.     Occasionally  a  very 
strong  treatment  will  kill  the  eggs,   but  it  is  usually  necessary  to 
repeat     the    application 
once  or  twice   at   inter- 
vals   of    two    or    three 
weeks  to  effect  anything 
like  extermination. 

Thn  B«d  Scale  of  Florida. 

This    is   another  scale 
insect   (Aspidiotug  Jicus 
Aslunead)  of  world-wide 
distribution.     As  an  or- 
ange   scale    it   is   not  a 
very  serious  pest  on  trees 
grown  out  of  doors,  but 
on  trees  grown   in  con- 
servatories or  under  glass    y,0. 1 
it  is  very  apt  to  thickly 
infest     the    leaves    and 
fruit.     It  has  a  very  wide 
range  of  food  plants  and 
is  one  of  the  commonest  of  scale  insects.     This  and  the  following 
species  differ  from  the  Mytilaspis  wales  in  being  nearly  circular  in 
general  outline,  with  the  molted  skins  in  the  center  of  the  scale  instead 
of  at  (he  small  end  (fig*.  13).     The  color  of  this  scale  is  a  rich  reddish 


—Florida  red  sc 
with  the  mule  and 
hatched  Insect  withe 
r,/,  different  rtages  In 

enlarged  (original). 
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brown,  almost  black.  The  central  portion,  however,  is  much  lighter, 
giving  the  appearance  of  a  dark  ring  with  a  light  center.  The  num- 
ber of  generations  can  not  be  accurately  given,  breeding  going  on 
throughout  the  year,  but  undoubtedly  in  greenhouses  and  tropical 
regions  six  or  seven  generations  are  not  unusual,  and  in  subtropical 
regions  five  generations  may  be  safely  counted.  It  seems  never  to  have 
attracted  any  attention  as  an  enemy  in  the  orange  and  lemon  groves  of 
California,  the  dry  climate  evidently  not  suiting  it.  The  moist  climate 
of  Florida  and  the  Gulf  region  seems  more  favorable  to  it 

The  Bed  Scale  of  California. 

This  species  {Aspidiotw  aurantii  Maskell)  (fig.  14)  is  entirely  distinct 
from  the  red  scale  of  Florida.     Its  name  comes  not  from  the  covering 
scale,  as  with  the  Florida  species,  but  from  the  fact  that  the  body  of 
the  mature  female  turns  a  reddish  brown  and  shows  through  the  thin 
transparent  waxy   scale. 
This    insect,  although  for 
years  very  common  and  de- 
structive in  the  groves  of 
southern  California,  and 
enjoying  also  a  cosmopoli- 
tan distribution,  has,  curi- 
ously   enough,   never    ap- 
peared in  a  destructive  way 
elsewhere  in  this  country. 
Its  origin   is  a  matter  of 
some  uncertainty.  It  is  now 
JT™  an  orange  i™'-™""**  »t»ut  7  dfcmeu^    widely  distributed,  and  has 
undoubtedly  been    a   scale 
pest  in  oriental  countries  for  centuries.     It  is  not  limited  to  citnu- 
plants,  but  may  occur  on  almost  any  plant   growing  in  tropical  or 
subtropical  regions.     It  is  the  most  destructive  and  injurious  of  all 
the  scale  insects  affecting  the  orange  in  California,  being  especially 
troublesome  in  the  districts  about  Los  Angeles.     So  far  no  effective 
parasites  or  predaceous  insects  have  been  found  to  combat  it.     It  is 
controlled  by  the  oily  washes,  and  also  by  the  gas  treatment.     The 
young  are  born  free,  or,  in  other  words,  the  insect  is  semi-oviparous, 
and  therefore  any  wash  which  will  kill  the  old  scale  will  destroy  the 
young  also. 

This  insect  has,  in  California,  a  rather  well-marked  variety,  known 
as  the  yellow  scale  (Aspidiotuu  citrimus  Coq.).  This  variety  does  not 
differ  in  any  structural  feature  from  the  red  scale,  but  the  mature 
insect  remains  yellowish  in  color.  This  variety  is  attacked  by  quite  a 
number  of  parasitic  flies,  which  keep  it  more  or  less  in  check,  so  that 
it  is  Dot,  as  a  rule,  so  abundant  as  the  red  variety. 


The  Oleander  Scale. 

This  species  (Aspidiotus  federasVal.)  is  not  distinctively  tin  orange 
pest.     It  occurs  on  a  great  variety  of  plants  and  has  a  world-wide 
distribution.    It  occasionally  occurs  on  the  lemon  and  orange,  especially 
in  California,  not  apparently  being  so  likely  to  attack  this  plant  in 
Florida.    It  is  a  very  delicate  scale, 
with  a  very  thin   waxy  covering, 
and  yields  readily  to  treatment    It 
frequently  occurs  on  the  oleander, 
and    is    commonly  known   as    the 
oleander  scale  (fig.  15).     The  male 
scales  are  white  and  very  greatly 
exceed   the  females  in   abundance 
(much  more  so  than  indicated  in  the 
•c-1-on.p.nying    fflustnition).      The    n  mr^tmm  M  (Jwm^iSS. 

female  scales  are  light  buff  in  color         Illustrating  a  group  ot  the  female  and  male 

with  a  faint  purple  tinge,   rather       w* «  *** occuc  on » i**-*"*"**  «b™' 

17       r  .  ■  7  diameters  (original). 

than  white,  are  two  or  three  times 

the  size  of  the  male  scales,  and  rather  larger  also  than  the  scales  of 
the  species  already  described.     The  fruit  of  the  lemon  and  orange  is 
often  invaded  by  the  females  of  this  species. 
The  CbaiT  Scale. 

With  this  scale  insect  (Parlatoria  pergandei  Comstock)  the  molted 
skins  are  at  one  end  of  the  scale,  as  in  the  case  of  Mytilaspis,  and  the 
scale  is  oval  or  nearly  circular,  as  in 
the  case  of  Aspidiotus.  It  is  very  apt 
to  bo  clustered  thickly,  often  overlap- 
ping on  leaves  or  twigs  and  fruit, 
giving  the  surface  a  rough  appearance, 
as  though  covered  with  loose  chaff  (fig. 
16).  In  color  the  female  scale  is  light 
straw-vellow,  the  female  insect  show- 
ing through,  usually  with  a  greenish 
tinge.  The  number  of  generations 
and     life     history    correspond     very 

F^-W^C^^/Wo™^,^,.      C,08el>'    wlth    the    »P™'ie»    ^^^    de' 

iiiiiatratitig  a  group  of  the  fcmiie  and    scribed.     As  a  rule,  the  chaff  scale  by 
?^!?Ja!Z..1'tTTa'<0«J!if??~*a'    preference  remains  on  the  trunk  and 

laugad  about  T  dlameten  (original).  r 

branches,  covering  these  portions  of 
Jbc  plant  densely  before  going  on  the  leaves  and  fruit.  This  fact 
renders  it  somewhat  less  noticeable  than  the  other  species,  and  its 
presence  may,  for  a  time,  be  overlooked. 

The  chaff  scale  has  been  destructive,  so  far,  only  in  Florida  and  the 
_iulf  region,  having  apparently  been  introduced  from  the  Bermuda 


Islands  or  some  of  the  West  Indies.  It  is  closely  allied  to  certai 
scale  insects  occurring  in  the  Old  World,  and  probably  came  to  tin 
country  from  Europe  or  Asia.  It  yields  to  the  same  treatments  whirl 
are  advised  for  the  other  armored  scales. 

Tins  Orange  Chionupia. 

This    species   (VhumwpU  citrl  Com.stock)   occurs   in   the   orange 
groves  of  the  Eastern  United  States,  and  is  also  especially  trouble- 
some in  Louisiana.    Professor  Morgan  reports  that  its  presence  on  the 
trees  causes  a  bursting  of  the  bark 
and  very  ugly  wounds,  followed 
in  very  many  cast's  by  the  rotting 
of  the  trunks  of  the  older  trees. 
The  orange  Chionaspis  (fig.  IT)  w 
found  also  in  several  of  the  West 
Indian   islands,    Mexico,    and  in 
most  foreign  countries  where  cit- 
rus fruits  are  grown.     The  male 
scales  arc  striking  objects  on  ac- 
count of  their  white  color,  and  the 
<>HenitiH    females  arc  readily  distinguished 
Tiibm-    from  the  other  armored  scales  uf 
'■""■'"" similar  general  shape  by  the  dis- 

tinctly ridged  appearance  of  the  waxy  portion.  The  orange  'Ohionaspii- 
is  readily  controlled  by  the  same  treatments  advised  for  the  othei 
armored  scales. 

GROUP  2.— THE  XTNARMOBED  BOAJ.ES. 

The  species  to  be  considered  in  this  group  include  three  Lecaniums, 
the  mealy  bug,  two  wax  scales,  and  the  fluted  scale.  Strictly  speaking, 
the  Lecaniums  arc  the  only  ones  which  secrete  no  covering.  The  mealy 
bug  secretes  a  waxy  or  mealy  powder,  which  covers  its  body,  and  a 
similar  secretion  in  less  amount  is  made,  by  the  fluted  scale.  Both  of 
the  latter  species  secrete  very  abundant  quantities  of  wax  for  the  pro- 
tection of  their  eggs.  The  wax  scales  cover  themselves  with  copious 
waxy  secretion,  which,  however,  attaches  firmly  to  the  body,  and  can 
not  be  considered  as  a  separate  covering  in  the  sense  of  the  scale  of 
the  armored  species.  The  development  of  the  different  species  in  this 
group  is  very  similar,  in  that  they  all  retain  the  power  of  locomotion 
until  nearly  the  end  of  their  lives,  and  do  not  suffer  the  loss  of  limbs 
and  the  marked  retrograde  development  already  described  in  the  case 
of  the  armored  scales.  They  excrete  liberally  the  honeydew,  which 
is  followed  by  the  smut  fungus.  In  this  group  are  included  some  of 
the  worst  scale  pests  of  the  orange  and  lemon,  notably  the  black  scale. 
ike  fluted  scale,  and  the  mealy  hug.     Not  being  so  firmly  attached  noi 


protected  by  a  covering  shell  or  scale,  they  are  as  a  rule  more  easily 
atroyed  by  fumigation  or  sprays,  and  they  fall  a  more  ready  prey  to 
tacks  of  predaceous  and  parasitic  insects.  All  of  the  species  are  egg- 
ying.  The  Lecaniums  and  wax  scales  deposit  their  eggs  in  cavities 
oder  their  bodies,  formed  by  the  contraction  of  the  female  insects,  so 
int  ultimately  the  mothers  become  mere  shells  over  vast  numbers  of 
ggs  and  hatching  young.  The  mealy  bugs  and  fluted  scale  excrete  a 
[uantity  of  cottony  libers,  which  are  stocked  with  eggs.  After  a  cer- 
ain  amount  of  incubation,  the  young  hatch  and  escape  from  beneath 
i»e  old  parent  scales  or  burrow  out  of  their  cottony  nests.  In  trans- 
formations and  general  life  history,  except  in  the  points  noted,  these 
scale  insects  closely  duplicate  the  habits  of  the  armored  scales. 

The  Black  Scale. 

This  scale  insect  (Lecanium  o&w  Bernard— figs.  1H,  19,  and  20)  is  nota- 
bly an  olive  pest,  but  it  also  attacks  citrus  fruits,  and  is  quite  as  destruc- 
tive to  the  bitter  as  to  the  olive.     It  is  an  insect  of  world-wide  distri- 
bution, having  been  an  important 
enemy  of  the  olive  and  citrus  fruits 
in  the  Old  World  as  far  back  as  we 
have  any  records.     It  also  affects 
t  great  variety  of  other  fruits  and 
plants.     It  occurs  more  or  less  in 
greenhouses,  and  has  undoubtedly 
been  transported  to  various  parts 

of    the    world      Upon      grcenhoUSC       F,a.  m._  Blark  m-»l<-  [tmtnium  ofcrl:  iimu|i  o( 

plants  as  well  as  upon  the  various  «,»i*».  jhowiiw  uHtimi  lUHitimi  ami  wet* 
subtropical  fruits.     In  the  United 

States  it  is  especially  destructive  only  on  the  Pacific  coast,  and  while 
it  occurs  generally  in  Florida  it.  has  never  there  assumed  any  great 
importance  as  an  enemy  of  the  orange  or  lemon.  It  not  only  saps  the 
vitality  of  the  plants  by  the  extraction  of  their  juices,  but  also  abun- 
dantly secretes  honeydew,  which  results  in  a  badly  attacked  plant 
becoming  thoroughly  coated  and  blackened  with  the  sooty  fungus. 

The  adult  insect  is  dark  brown,  nearly  black,  in  color.  Its 
characteristic  features  are  the  one  longitudinal  and  tlie  two  transverse 
ridges.  Very  often  the  portion  of  the  longitudinal  ridge  between  the 
two  transverse  ridges  is  more  prominent  than  elsewhere,  ghing  a 
resemblance  in  these  ridges  to  a  capital  letter  II.  The  general  surface 
of  the  body  of  this  rcale  insect  is  shagreened  or  roughened,  which  will 
distinguish  it  readily,  under  a  hand  lens,  from  the  allied  species,  even 
before  the  ridges  have  become  prominent.  Very  fortunately  for  the 
citrus  grower,  the  development  of  this  insect  is  slow,  and  it  has  but 
one  brood  annually.  The  young,  however,  appear  over  a  very  wide 
Interval  of  time,  and.  this  gives  the  appearance  of  morn  than  one  b 


On  reaching  full  growth,  early  in  the  summer,  the  female  insect 
deposits  her  eggs  beneath  her  already  much-hardened  parchment-like 
skin,  the  lower  surface  of 
the  body  gradually  contract- 
ing until  there  is  nothing  left 
but  the  shell,  covering  a  mass 
of  hundreds  of  eggs.  The 
eggs  will  hatch  in  a  compar- 
atively short  time,  but,  as  the 
females  come  to  maturity  at 
different  dates,  the  young 
from  this  species  are  con- 
stantly appearing  and  spread- 
ing over  the  infested  plants 
between  June  and  the  end  of 
October.  The  growth,  bow- 
f  ever,  is  very  slow,  and  even 
those  earliest  hatched  do  nut 
•*  reach  maturity  until  late  in 

autumn,  the  latest  maturing 
in  June  and  July  of  the  fol- 
lowing year. 

While  retaining  the  power 
f.o.  i».-Bi«k  scale  [u^ium  ,*n:  ,,,  greatly  ™-    0f    movement     practically 

larged  drawing  of  newly  hutched  larva,  viewed  from  •         j         i 

beneath,  with eniargementao! anal  extremity  viewed  throughout    its    development. 

(rom  above~6.  abowing  anal  segment  extruded,  and  tnjs   scale   insect  is  Very  Utile 

e,  name  retracted  (original).  ,  J    . 

apt  to  change  its  position 
after  it  is  once  settled,  or,  at  least,  after  it  is  half  grown.  There 
is  a  general  migration  from  leaf  to  twig,  but  the  scale  often  develops 


adult— natun 

on  the  leaf  if  the  latter 


vigorous  and  supplies  it  sufficient 
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In  view  of  the  extraordinary  abundance  of  the  black  scale  it  is  sur- 
prising that  until  very  recently  the  male  insect  had  not  been  discovered, 
in  spite  of  the  most  careful  search  for  it.  What  we  know  of  this  stage 
is  due  to  Dr.  B.  W.  Griffith,  of  Los  Angeles,  Cal.,  who  has  found  the 
male  scales  on  oleander,  orange,  lemon,  pepper,  and  ivy  leaves  between 
the  months  of  November  and  April,  in  Los  Angeles  County.  The 
accompanying  illustrations  of  this  sex  (fig.  20)  are  based  on  material 
furnished  by  Dr.  Griffith. 

The  natural  enemies  of  the  black  scale  promise  to  be  very  efficient 
in  its  general  control  and  warrant  special  notice.  They  include  both 
the  parasitic  flies  and  various  species  of  ladybirds. 


I 


Flo.  21. — Imported  lady- 
bird enem  y  of  black  scale 
ikluztihiua  vrntrcrfi*):  a, 
mature  beetle;  b,  larva— 
both  greatly  enlarged 
(author's  illustration). 


Ftg.  22.—  Imported  chalcidld  parasite  of  black  scale 
(Seidell i*ta  cyanea),  dorsal  and  lateral  views— greatly 
enlarged  (after  Howard). 


The  ladybird  enemy  of  special  importance  is  the  Hhizobiw  ventral!*, 
reported  by  Mr.  Eoebele.  This  ladybird  (fig.  21)  has  been  colonized 
n  various  parts  of  California,  and  in  districts  where  the  climatic  con- 
iitions  proved  favorable  its  work  has  been  most  satisfactory,  notably 
m  the  ranch  of  Hon.  Ellwood  Cooper,  at  Santa  Barbara.  Hundreds 
>f  thousands  of  these  beetles  have  been  distributed  in  southern  Cali- 
oruia  and  have  accomplished  in  some  localities  a  very  great  deal  of 
food  in  keeping  the  black  scale  in  check.  Away  from  the  moist  coast 
egions,  however,  it  is  less  effective,  and  experience  has  shown  that  this 
id  v bird  can  not  be  completely  relied  upon  to  control  the  black  scale. 
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A  parasite  which  promises  to  be  most  effective  in  controlling  the 
black  scale  is  the  very  odd-shaped  little  chalcidid  fly  (%.  22)  knownas 
Soutellista  cyanea  Motsch.,  first  found  attacking  Lecanium  coftath 
Ceylon.     It  was  later  reported  by  Dr.  Berlese  as  attacking  a  wax  seal? 
{Ceroplostes  rusci)  in  Italy.     Subsequent  to  its  discovery  in  Italy, vari- 
ous efforts  were  made  by  Dr.  Howard,  with  the  assistance  of  Dr.  Ber- 
lese, to  introduce  it  into  Florida  and  the  Gulf  districts,  particularly 
as  a  means  of  controlling  the  wax  scales.     In  the  meanwhile  it  wis 
found  with  the  black  scale  in  Cape  Colony  by  Mr.  Lounsbury,  who.  at 
Dr.  Howard's  suggestion  and  with  his  assistance  and  the  cooperation 
of  different  persons  in  California,  notably  Mr,  Craw  and  Mr.  Ebrhora. 
succeeded,  in  1900,  in  getting  the  parasite  ioto  California,  where  it 
has  been  installed  under  conditions  which  promise  a  successful  intro- 
duction of  the  species.     During  the  last  three  years  it  has  been  con- 
stantly distributed  in  California 
and  reports  of  its  work  are  mo^t 
favorable.     In  South   Africa,  a? 
reported  by  Mr.  Lounsbury,  the 
black  scale  very  rarely  is  abun- 
dant enough  to  be  considered  fttill 
injurious,  and  this  is  apparently 
due  to  its  parasitism  by  this  little 
insect.     If  the  latter  can  be  in- 
duced to  play  the  same  role  in 
California   the     saving    will  I* 
second  only  to  that  accomplished 
by  the  Vedalla. 

The  remedial  measures  for  the 
black  scale  are  spraying  with  the 
oily  emulsions  and  the  gas  treat- 
ment. 

The  Soft  Scale. 

This    scale    insect    (Lecanim* 
hesperidum     L.~fig.     23),    sL*» 
known   as   the   turtle-back  seal'1 
or  brown  scale,  is  closely  relate 
Fio.ia.-s»ii>icail.,(«a7.luniAtajH-rw«ni!:  omnge    to  the  black  scale,  but  is  a  much 
twig  .howlng  characterise   muring   of  the     unftor  „nrl    mnrc,  dolirata    insivt. 
BCflics-naturairiwiaiKrCommoci.).  sorter  ana   more  aencate  inacti- 

It  changes  in  color  with  *p 
from  a  transparent  yellow  in  the  young  to  deepening  shades  of 
brown  in  the  adult.  The  adult  scale  has  a  length  of  3  or  4  milli- 
meters, is  turtle-shaped,  and  very  much  swollen,  the  body  of  uV 
mother  in  the  last  stages  becoming  a  mere  cap  filled  with  young.  In 
the  early  stages  the  insect  is  thin  and  flat  and  semitransparent,  to 
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that  it  is  scarcely  noticeable  on  the  surface  of  the  leaf  or  twig.  It  is 
very  commonly  found  on  various  greenhouse  plants,  and  has  been 
inrried  to  all  parts  of  the  world  on  such  material.  In  climatea  suitable 
for  the  growth  of  the  orange  and  lemon  it  occasionally  gains  a  foot- 
hold on  outdoor  plants.  It  has  a  gregarious  habit,  and  commonly 
lives  in  colonies,  frequently  covering  the  young  limbs  and  the  midribs 
of  the  leaves.  These  colonies  are  usually  not  of  long  duration,  being 
.-win  attacked  and  exterminated  by  parasitic  and  predaceous  enemies, 
tlie  soft  texture  of  the  insect  not  furnishing  much,  if  any,  protection. 
The  transformation  and  habits  are  very  similar  to  those  of  the  black 
scale.  It,  however,  is  much  more  rapid  iu  growth,  and,  where  the 
climate  is  favorable,  goes  through  a  continuous  series  of  generations, 
or  broods,  throughout  the  season.  It  readily  yields  to  oily  washes  or 
to  the  gas  treatment 

The  Hemiepherical  Scale. 

This  scale  (Lecanium  hemisph&ritmm  Targ.^-fig.  24)  is  also  distinc- 
tively a  greenhouse  pest,  and  it  can 
hardly  be  considered  as  especially 
injurious  to  citrus  trees  in  orchards. 
It  occurs  all  over  the  world,  and  occa- 
-ii.nia.lly  will  multiply  to  a  slight  extent 

on  orchard  trees.     The  individuals  are  __ 

il-oiit  the  same  size  aw  those  of  the  last  '4fl0 

two  species.    In  color  it  ranges  from  ^^^ 

light  brown  in  the  young  to  dark  brown,    m  2,._Henilsphertcill  „*,„  (LeeaTlim, 

[■hanging  to   reddish    in   the   old  scale.         AmifpaariTCTtno:  a,  ehwactertMic  group 

IV  adult  scle   is  hemispheric  in      *£?ES2£SS£*Z 
•hape  perfectly  smooth  and  shinv,  and       lugcd;  c,*c*ieiif(edfromieaf,abowirig 
ihis,  with  its  color,  readily  distinguishes       ■— «*w  (-um-i). 
it  from  the  other  two  species.     The  remedies  are  those  used  against 
'he  black  scale. 

The  Florida  Wax  Scale. 

This  very  curious  and  striking  scale  insect  {Ceroplastes  floridensis 
omstock)  secretes  a  white  waxy  covering,  arranged  in  a  very  regular 
reuinetrical  pattern  (fig.  25).  It  was  long  known  from  Florida,  where 
t  i*  undoubtedly  native,  its  principal  food  plant  being  the  gall  berry, 
t  has  now  been  carried,  however,  to  other  parts  of  the  world,  notably 
nine  of  the  adjacent  West  Indian  islands,  and  also  to  the  Old  World, 
t  was  imported  into  California  on  stock  from  Florida  in  1889,  and 
xfesibly  earlier,  but  has  never  gained  any  foothold  on  the  Pacific 
oa.ft.  This  insect  often  occurs  on  citrus  plants,  though  rarely  in 
ufficient  numbers  to  be  of  very  great  importance.  The  white  color 
nd  striking  appearance  of  these  scales  cause  them  often  to  be  noted, 
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and  very  natural  fears  of  damage  are  excited,  but  as  a  rule  the  natural 

enemies  and  other  causes  result  in  very  few  of  the  young  reaching  the 

adult  stage.     This,  as  shown  by  Mr.  Hubbard,  not  only  follows  the 

action  of  parasites,  but  also  is  due  to  the  fact  that  the  scale  Vice  as  they 

become  old  and  gravid  can  not  maintain 

their  hold  on  the  smooth  surface  of  the 

lemon  or  orange  leaf  and  fall  to  the  ground 

and  perish.     The  citrus  plants,  therefore, 

are  not  especially  adapted  to  this   in  wet 

and  very  rarely  suffer  long  or  seriously 

from  it. 

Fm.ss.— Florida  BBXBcaie(«ropio«.        The  Florida  wax  scale  is  three -brooded. 

!nuingdifTcrentEt,iKL.So[  growth-    development   not    being   very   rapid    and 

enlarged  abouudiamewtMorigi-    extending  over  three  or  four  months.    Thr 

waxy  secretions  give  an  appearance  to  tin' 

young    insect    of    an   oval    stellate   object,  the    waxy  prominence* 

coalescing  and  disappearing  with  age. 

The  Barnacle  Scale. 

This  insect  (Ceroplaxt<#  clrrijiediformla  Comstock— fig.  2fi),  which  U 
closely  allied  to  the  last,  has  been   found  in  two  or 
three  localities  in  Florida,  notably  at  Jacksonville  and 
in  Volusia  County,  on  orange  and  quince,  and  also  on  a 
species  of  Eupatorium.     It  is  frequently  associated  on 
citrus  plants  with  the  Florida  wax  scale.     It  has  since 
been  found  on  the  same  and  other  food  plants  on  some 
of  the  West  Indian  islands  and  in  Louisiana  and  Cali- 
fornia.    The  barnacle  scale  is  much  larger  than  the 
Florida  wax  scale,  having  an  average  length  of  5  milli- 
meters and  a  width  of  4  millimeters.     The  waxy  cover- 
ing is  a  dirty  white,  mottled  with  several  shades  of 
grayish  or  light  brown,  and  the  division  of  the  waxy     vm,  at-Rumr)* 
excretion  into  plates  is  distinct,  even  to  a  late  age.    The       IjSLi'iT*^?- 
development  of  the  insect  and  secretion  of  the  waxy       croup  of  **'- 
scale  covering  is  very  similar  to  that  of  the  last  spe-       j*"  '**■  f}"^y 
cics  described.     The  barnacle  scale  is  of  very  little  eco-       .ur«  of  grmr 
nomic  importance,  and  is  mentioned  merely  because  its       — ™iargrf  »i^- 
presence  might  arouse  suspicions  of  probable  injury.       (origiMi). 
The  Fluted  Scale. 

Of  all  the  scale  insects  attacking  citrus  plants,  this  species  (T<yrv-* 
parchoni  Maskell— tigs.  27  and  28)  is  perhaps  the  most  notable,  not  «■ 
much  from  the  damage  now  occasioned  by  it  as  from  th«  problems  *  >f 
control  which  it  has  brought  to  the  front  and  the  international  charao- 
ter  of  the  work  which  it  has  occasioned. 
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The  facta  indicate  that  Australia  is  undoubtedly  its  original  homo, 
from  whence  it  was  introduced  on  Australian  plants  into  New  Zealand, 
Cupe  Town,  South  Africa,  and  California  at  about  the  same  time. 
TV  evidence  point*  to  its  introduction  into  California  about  the  year 
ISfiS  on  Acacia  latifolia.  It  is  a  very  hardy  insect,  will  live  for  some 
lime  without  food,  and  thrives  on  a  great  number  of  food  plants.  In 
California  it  spread  rather  rapidly,  and  by  1S86  had  become  the  most 
destructive  of  orange  scale  pests.  The  damage  occasioned  by  it  was 
of  nuch  a  serious  character  as  to  threaten  the  entire  citrus  industry  of 
tiir  Pacific  coast.  The  nature  and  habits  of  this  insect  made  it  almost 
iui[)ervious  to  any  insecticide  washes,  and  the  orange  growers  of  Cali- 
fornia were  rapidly 
losing  heart. 

In  1889,  however, 
through  the  agency 
of  Mr.  Albert  Koe- 
bele,  an  assistant  of 
this  office,  the  natu- 
ral ladybird  enemy 
of  the  fluted  scale 
was  discovered  in 
Australia  and  im- 
ported into  Califor- 
nia. This  ladybird, 
Xt**ita{Y*dalia)car- 
•/■'>h,i;#  (fig.  29),  mul- 
tiplied prodigiously, 
and  in  a  very  short 
time  practically  ex- 
terminated the  fluted  Fig.  27.— Flated  «cal. 
vale,  saved  the  State  %£?£££  '£ 
of  California  annual     urn-grown  i«mi«; 

j  .-  inal  nnrt  uller  Rile 

damage     amounting 

to  hundreds  of  thousands  of  dollars,  i 

tin-  roll  of  dreaded  injurious  species. 

The.  beneficial  results  derived  from  this  ladybird  have  not  been  rou- 
tined to  California.  Through  the  agency  of  this  Department  arid  in 
•iMjpt'ration  with  the  California  State  authorities,  this  ladybird  has 
ijeen  sent  to  South  Africa,  Egypt,  Portugal,  and  Italy,  and  in  each  of 
Jm'jm*  countries  its  introduction  has  been  followed  by  similar  beneficial 
-esultw  in  the  control  of  the  fluted  scale. 

While  the  fluted  scale,  at  the  time  or  soon  after  its  injurious  record  in 
California,  gained  access  to  several  foreign  countries,  very  fortunately 
•'lorida  and  the  <iulf  districts  remained  long  free  from  it. 


md  removed  this  scale  insect  from 
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The  first  and  presumably  only  introduction  of  this  insect  into  Florida 
was  an  intentional  one,  though  not  malicious,  and  illustrates  the  risk 
run  in  importations  of  beneficial  insects  undertaken  by  persons  unfa- 
miliar with  the  subject.     A  nurseryman  of  Hillsboro  County,  Fla., 
hoping  to  duplicate  against  the  common  Florida  scale  insects  the  won- 
derful work  of  the  imported  Australian  ladybird  against  the  fluUd 
scale  in  California  and,  ignorant  of  the  fact  that  the  ladybird  in  ques- 
tion did  not  feed  on  any  of  the  armored  scales  which  he  especially 
wished  to  have  controlled  by  it,  got  one  of  the  county  horticultural 
commissioners  of  California  to  ship   him  a  lot  of  these  ladybirds, 
together  with  some  of  the  fluted  scale  as  food.    The  whole  lot  wi* 
liberated  on  his  premises  and  resulted,  naturally  enough,  in  stocking 
some  of  his  trees  very  thoroughly  with  the  fluted  scale.     The  infesta- 
tion coining  to  his  attention.  be 
sent,  in  June,  1894,  specimens  to 
the  Division  of   Entomology  and 
they  were  promptly  determined  a* 
the  dreaded  California  scale  pest. 
Fortunately,   the    nurseryman  in 
question  realized  the  enormity  of 
his  offense  and  took,  at  Dr.  How- 
ard's earnest  suggestion,  immedi- 
ate and  active  measures  to  exter- 
minate  the   fluted   scale   on  Isi- 
premises,  ultimately   taking  out 
and  burning  the  trees. 
It  was  hoped  that  extermination 

FlO.  S8.-F]uted  KHle  (7«rya  purchatf),  male  hatl  been  effected,  but  foUT  years 
of  base  of  wing  and  lr«t*(b  and  rvVserond  later  (1898)  the  fluted  scale  wa- 
stage of  Una;  e,  pupa;  /,  cocoon— enlarged    again  received  from  the  same  dj* 

about  7  diameters  (te-engnn-ed  from  Riley).  ...         T        •  ...  ..  _, 

met.  Jn  view  of  its  quite  general 
spread,  as  reported,  in  the  immediate  region,  it  seemed  improbable 
that  it  could  be  easily  exterminated,  and  the  introduction  of  thr 
Australian  ladybird  was  urgently  advised.  During  the  spring  and 
summer  of  1899  the  ladybird  in  question  was  successfully  colonized  i" 
Florida  by  Mr.  Gossard,  with  the  assistance  of  Mr.  Craw. 

The  fluted  scale  in  Florida  evidently  does  not  multiply  as  rapidly  a.' 
it  docs  in  California.  Furthermore,  as  shown  by  Mr.  Gossard,  it  i- 
at  tacked  by  a  fungous  disease  which  appears  suddenly  in  July  and 
results  in  the  death  of  from  25  to  70  per  cent  of  the  partly  grow 
scales.  We  may  hope  that  with  the  aid  of  this  disease,  and  by  mesn- 
of  the  prompt  introduction  of  its  natural  enemy,  the  fluted  scale  wil" 
never  play  the  role  in  Florida  which  it  originally  did  in  California. 

The  habits  and  transformations  of  the  fluted  scalo  (figs.  27  and  '-"■• 
closely  parallel  those  of  the  species  of  Lecanium  already  described 
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Lcral  appearance,  of  the  insect,  however,  is  strikingly  dissimilar, 
to    tlie    waxy  excretions  from  the  ventral  plate  of  the  adult 

insect-  These  are  ribbed,  or  fluted,  from  whence  the  insect 
ts  name,  and  become  the  receptacle  of  a  vast  number  of  eggs,  a 
female  being  the  possible  parent  of  more  than  a  thousand  young. 
;  axy.  material  constituting  the  egg  sac  issues  from  countless  pores 
le  "under  side  of  the  body,  especially  along  the  posterior  and 
i\  edges.  As  this  secretion  accumulates  the  body  is  lifted,  so 
ultimately  the  insect  appears  to  be  standing  almost  on  its  head, 
early  at  right  angles  to  the  bark.  The  eggs  are  laid  in  the  waxy 
•etion  as  it  is  formed,  the  waxy  fluted  mass  often  becoming  from 
<  to  two  and  one-half  times  as  long  as  the  insect  itself.     The  young 

of  reddish  color,  very  active,  and  spread  by  their  own  efforts 
1  by  the  agency  of  the  winds, 
■ils,  and  other  insects.  The 
male  insect  is,  for  the  most 
■rt,  a  reddish  orange,  more 
*  less  spotted  with  white  or 
mon. 

The  early  stages  of  the  male 
■e  similar  to  the  correspond- 
ig  stages  of  the  female.  Be- 
>re  appearing  as  an  adult,  the 
ale  insect  secretes  itself  in 
ime  crack  in  the  bark,  or  in 
e  ground,  and  exudes  a  waxy 
ivering,  which  forms  a  sort  of 


U'    L     ii,       t  _      *  Flo. ».— jVoe**t<ordimrfi>.  Auntmllsn  ladybird  ene- 

coon,  in  which  the  transfor-      »Tottbea«waKri«:n,uarwniUmBie«iiiW 

itions  are  Undergone,  first  into         onKJultfemaleHidcggsac;  b.pupa;  cadultlady- 

j  .1    .   ■    .      .■         j    i.  bird;  d,or»neet«!B,«ln)wliigw8lffandladyb!rdi4— 

e  pupa  and  then  into  theadult      „tn„,riW(SUthor'Smu«™ti™). 

sect    The  winged  male  (fig. 

)  is  rather  large  for  a  coccid,  and  has  a  reddish  body  with  smoky 

ings. 

The  rate  of  growth  of  the  fluted  scale  is  comparatively  slow,  and  it 

les  not  normally  have  more  than  three  generations  annually.     This 

sect  is  quite  active,  the  female  traveling  and  moving  about  very 

eely  nearly  up  to  the  time  when  she  finally  settles  for  egg-laying. 

he  male  is  active  up  to  the  time  when  it  settles  down  to  make  its 

moon. 

The  fluted  scale  exudes  a  great  quantity  of  honeydew,  and  trees 

idly  attacked  by  it  are  covered  with  the  sooty  fungus,  characteristic 

'.  the  black  scale  and  the  white  fly. 

The  remedy  for  this  scale  insect  is  always  and  emphatically  to  secufe 

.once  its  natural  and  efficient  enemy,  the  Novius  cardinaUt.    When 

lis  insect  can  not  readily  be  secured,  the  scale  may  be  kept  in  o 
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frequent  sprayings  with  the  kerosene  or  resin  washes.  Fumigation  is 
comparatively  ineffective  against  it,  because  the  eggs  are  not  destroyed 
hy  this  treatment.  Spraying  is,  for  the  same  reason,  effective  only 
when  it  is  repeated  sufficiently  often  to  destroy  the  young  as  tlicy 
hatch. 

The  Moaly  Bug. 

The  mealy  hug  (Ihtctylojriv*  citri  Risso)  (fig.  30)  of  the  oranfrc  and 
other  citrus  plants  is  especially  destructive  in  Florida  and  the  WVt 
Indies.     It  is  not  of  much  importance  in  California. 

It  occurs  very  commonly  in  greenhmi*-. 
and  has  been  carried  to  every  quarter  of  the 
glohe.  The  insect  is  mealy  white  in  rolnr. 
the  female  attaining  a  length  of  nearly  i 
quarter  of  an  inch  when  fully  adult.  TV 
edge  of  the  body  is  surrounded  by  a  lanr 
number  of  short  waxy  filaments.  This  insert 
is  active  in  all  stages  and  the  eggs  are  laid  in 
and  protected  by  a  cottony  or  waxy  secretion. 
the  female  insect  as  this  is  developed  beine 
gradually  forced  from  the  bark,  as  in  the  c=h' 
of  the  fluted  scale.  The  adult  winged  malt1  ■• 
light  olive  brown. 

This  species  is  somewhat  gregarious  mi 
occurs  in  masses  in  the  angles  of  the  braiul»- 
and  leaf  petioles  and  about  the  stem  f>f  lb* 
fruit.  The  remedies  are  the  emulsions  and  oily  washes,  repented  »- 
often  as  necessary  to  reach  the  young  as  they  hatch. 

IMPORTANT  CITRUS  PESTS  OTHER  THAN  SCALE  INSECTS 

THE  WHITS  FLY. 

The  white  Hy  (Atryrodt*  citri  Riley  and  Howard)  of  Florida  and  lb-1 
Gulf  region  (tigs.  31  and  .'i2)  is  not  a  scale  insect,  but  belongs  l<" 
closely  allied  family.  In  general  appearance  and  habits,  however,  il 
least  in  its  economic  features,  it  exactly  duplicates  the  true  scale  in*cv'!- 
For  many  years  this  very  interesting  insect  has  been  known  to  iitf'-i 
the  orange  trees  of  Florida  and  Louisiana  and  also  to  be  a  coDinii* 
pest  mi  the  orange  in  greenhouses.  It  has  been  found  also  on  a  nua 
her  of  plants  other  than  orange,  such  as  viburnum,  cape  jasmine,  a; ' 
the  aquatic  oak  of  the  South.  These  other  food  plants  are  of  signi" 
cance  only  in  indicating  that  it  may  be  harbored  in  situations  i»tf 
orchards  in  which  efforts  have  been  made  to  exterminate  it.  The  Tir-" 
careful  description  of  this  insect  and  general  account  of  its  habits  «* 
given  by  Riley  and  Howard  in  18i»3,  and  from  their  article  the  ■»» 
following  nre  largely  derived. 


1o.  30.- 

-Ml': 

M.L* 

ilj-lniR 

■l.-Hiit'inrlti.l 

Iwif   r 
find  t. 

ll„M 

ij-  I'xcr. 

Imn  £E 

infers    i 
(r.riKliml, 

nlamwl 

1  diameter. 
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The  white  fly  is  limited,  economically,  to  the  citrus  plantings  of 
Florida  and  the  Gulf  region.  It  is  widely  distributed  in  greenhouses, 
as  already  noted,  and  has  undoubtedly  been  carried  to  California  on 
many  occasions,  but  has  never  gained  a  foothold  out-of-doors.  The  dry 
but  season  of  southern  Cali- 
fornia probably  accounts  for 
this,  and  may  prevent  its  ever 
becoming  troublesome  in  that 
region.  Its  origin  is  unknown. 
It  first  came  into  prominence 
about  1885,  but  probably  had 
been  present  in  greater  or  less 
lumbers  for  a  much  longer 
period,  and  perhaps  is  native 
o  Florida. 

While  closely  resembling  a 
«ilo  insect  in  its  early  stages,     wZS£^£Z£Z1!!2ttS!E!;?!!2. 

J  o      J  lug  Infestation  on  under  nurxaco — natural  die:  o,  egg; 

he  white  fly  in  the  adult  Stage         r.aune.wllh  young  Insect  emerging;  d,  larval  Insect; 

merges,  in  both  sexes,  as  a       l^^Zi^^S^C^^X 

linn  t  e  white  gnat,  havingfour         Iron  pupal  ihellj  i,  leg  of  newly  emerged  Insect,  not 

L_ii.„  ; /   _    a_„    _i j  yet  straightened  and  hardened— all  figures  except  n 

balky  WingS  Of   a  fine   gland-         g^I^arged^ngravedfremRllcyandHowald). 

lar  texture,  from  which  fact 

:  is  frequently  called  the  "  mealy  wing. "    This  active  adult  condition 

ives  the  white  fly  a  distinct  advantage  over  scale  insects  in  means  of 

Dread. 

The  damage  occasioned  by  it  is  greatly  increased  by  the  secretion,  in 
the  larval  and  pupal  stages, 
of  a  honeydew  simitar  to  that 
secreted  by  the  true  scale  in- 
sects. This  is  in  enormous 
amount,  and  the  sooty  mold 
which  develops  in  it  frequently 
covers  the  entire  upper  sur- 
face of  the  leaves  and  produces 
very  serious  effects  on  the  vital- 
ity of  the  plant;  the  fruit  does 

.  st— w*iiuaj{Aievrodneiirty.  a,  winged  male    not  ripen  properly,  is  deficient 

tttSXttrXZSSSZSZEi  in  iualit>'  »nd  .slz'. and  keeP3 

rntxrfoTlpodtor.  bead,  anteona.  wing  margin,      poorly,      involving     in      addition 

^rf*td'e'/'ff,M<redUCed,™R"er*nd    the  expense  of  washing  before 

it  can  be  marketed. 
The    life  round  of  the  insect,  briefly,  is  as  follows:  The  winter  is 
wed  in  the  mature  larval  stage  as  a  thin,  elliptical,  scale-like  object 
tbe  under  sides  of  the  leaves.     Early  in  the  spring  the  transforma- 
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tion  to  the  pupal  stage  occurs,  this  stage  differing  but  slightly  from 
the  larval  in  appearance.  The  adults  begin  to  appear  by  the  middle 
of  March  and  continue  to  emerge  through  April.  The  eggs  deposited 
by  this  brood  require  about  three  weeks  for  development,  hatching 
into  larvae  from  the  middle  of  April  to  the  1st  of  May.  The  adults 
of  the  second  brood  begin  to  emerge  by  the  middle  of  June  and  con- 
tinue to  appear  until  the  middle  of  July.  Between  the  middle  of  July 
and  the  middle  of  September  a  third  brood  is  developed,  the  larva?  of 
which,  hatching  about  the  last  of  October,  carry  the  insect  through 
the  winter.  The  number  of  eggs  laid  by  a  single  female  is  in  the 
neighborhood  of  twenty-five,  and  they  are  placed,  by  preference,  upon 
new  leaves,  but  all  of  the  plant  is  taken  when  the  multiplication  of  th*» 
insect  makes  it  necessary.  The  young  larva  is  active,  resembling 
closely  the  larva  of  a  true  scale  insect.  The  life  of  the  adult  range? 
from  ten  to  twenty  days. 

The  most  satisfactory  remedies  for  this  insect,  as  demonstrated  l»y 
Messrs.  Swingle  and  Webber,  are  the  kerosene  and  resin  washes.  Tbo 
treatments  may  best  be  made  during  the  winter,  between  December 
and  March,  and  again,  if  necessary,  in  May,  and  also  in  August  <>r 
early  in  September.  Two  or  three  applications  may  be  made  in  the 
winter.  The  application  in  August  is  made  if  the  sooty  mold  is  found 
to  be  spreading  to  the  fruit.  Since  the  insect  lives  on  the  under  si<b 
of  the  leaves  almost  exclusively,  it  is  of  prime  importance  that  the 
under  surface  be  thoroughly  wetted  with  the  spray,  and  it  is  nece^arj 
that  the  tree  be  opened  up  by  pruning.  Fumigation  with  hydrocyanic 
acid  gas  is  also  a  ready  means  of  destroying  this  insect.  It  is  undoubt- 
edly kept  more  or  less  in  check  by  parasitic  and  predaceous  enemie% 
and  is  subject  to  attack  by  several  fungous  diseases,  which  may  be  ti 
occasional  value  in  preventing  its  undue  multiplication. 

THE  BUST  MITE  OF  THE  ORANGE  AND  THE  SILVER  KITE  Of 

THE  LEMON. 

This  mite  (Phytoptiis  oleivorus  Ashmead — fig.  33)  is  an  enemy  ! 
both  the  orange  and  lemon,  affecting  these  fruits  in  a  somewhat  dif- 
ferent way.  For  many  years  this  mite  was  known  only  in  Florid 
and  its  injuries  were  notable  only  in  the  case  of  the  orange.  It  - 
probably  native  to  the  Florida  peninsula,  possibly  having  original!) 
some  food  plant  other  than  the  orange. 

The  lemon  and  orange  groves  of  California  were  for  a  long  tin* 
entirely  free  from  the  attacks  of  this  mite,  but  about  1889  some  car- 
loads of  citrus  trees  were  taken  into  California  from  Florida  *rt 
planted,  without  careful  inspection,  in  the  Rivera  and  §an  Diego  &.* 
districts.  This  shipment  of  trees  brought  with  it,  unfortunately,  tw 
or  three  of  the  Florida  scale  insects,  and  also  this  rust  mite,  which  h* 
gained  a  foothold  in  the  important  lemon  districts  about  San  Pit'^ 
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jui<'i  is  now  one  of  the  worst  pests  the  lemon  grower  has  to  deal  with. 
Fur  a  number  of  years  the  effect  of  its  attacks  in  California  was 
ascribed  to  a  fungous  disease,  and  it  was  not  until  the  writer  visited  the 
lemon  districts  about  San  Diego  Bay  in  1896,  and  identified  the  injury 
as  due  to  the  Florida  rust  mite,  that  its  true  nature  was  known.  Our 
knowledge  of  its  life  history  and  habits  and  the  remedies  for  it  are 
chiefly  due  to  the  work  of  Mr.  Hubbard  in  Florida. 

This  mite  develops  on  both  the  leaves  and  fruit,  although  its  presence 
on  the  former  is  often  overlooked.  On  the  foliage  the  presence  of  the 
mite  causes  the  leaves  to  lose  their  gloss  and  become  somewhat  curled, 
as  though  by  drought  The  leaves  are  never  killed,  however,  the 
attack  resulting  merely  in  the  considerable  checking  of  the  vigor  of 
the  plant. 

The  presence  of  this  mite  affects  the  fruit  of  the  lemon  slightly  dif- 
ferently from  that  of  the  orange. 
The  ripening  fruit  of  the  orange, 
after  having  been  attacked  by  the 
mite,  becomes  more  or  less  rusted 
or  brownish,  and  the  rind  is  hard- 
sned  and  toughened.  While  the 
wange  loses  its  brilliant  fresh 
xilor  and  gloss,  the  toughening  * 

tnd  hardening  of  the  rind  enables  K 

he  fruit  to  stand  long  shipment,  ^ 

.mi  protects  it  very  materially  „ 

rom  decay.     The  quality  of  the     P,„.  sa._Tbe  nut  or  aUver  mite  {toyiopiu,  <**■ 

nice   is    rather  improved   bit,  the         "™*  Aabmead).    a  and  b,  dorsal  and  literal 

.,  ..  ■  .,  .,  views  of  adult  mite;  c,  leg  of  «amc;  a,  egg;  t. 

tlltC    than    Otherwise,    the    mite-         ienloa  rind  ,hoiring  pita  normal  to  surface  and 

ttackedoranfresbein£:moreiuicv       mUea  ■nd  •M"-*11  s™ay  enlarged,   u  to  d 

,  *  .  .  copied '™ Hubbard;  e,  original.) 

aa  sweeter  flavored.     As  a  re- 
lit of  this,  a  demand  grew  up  in  the  Northern  markets  for  the  rusty 
ruit,  and  good  prices  were  obtained  for  it. 

In  the  case  of  the  lemon,  however,  an  injury  to  the  rind  is  an  impor- 
mt  consideration,  a  perfect  rind  being  a  requisite  of  the  fruit,  on 
.■count  of  the  numerous  uses  to  which  the  rind  is  put  and  the  valuable 
roducta  obtained  from  it.  The  effect  on  the  lemon  is  also  somewhat 
liferent  from  that  on  the  orange.  The  rind  of  both  fruits,  when 
racked  by  this  mite  in  the  green  stage,  becomes  somewhat  pallid  or 
-ilvered,"  due  to  the  extraction  of  the  oils  and  the  drying  up  and 
trdeoing  of  the  outer  layer  of  the  skin.  This  whitening  is  much  more 
arked  with  the  lemon  than  with  the  orange,  and,  since  the  lemon  is 
ten  picked  while  green,  the  subsequent  rusting  is  not  nearly  so  nota- 
e;  hence,  in  California  this  mite  is  known  chiefly  as  the  silver  mite. 

the  lemon  is  allowed  to  fully  ripen  on  the  tree,  however,  it  also 
.comes  bronzed  or  rusted,  but  rather  lighter  in  shade  than  the  orange. 
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As  in  the  ease  of  the  orange,  the  rind  of  the  lemon  is  hardened  and  | 
toughened,  but  the  juicy  contents  are  not  affected  materially;  further- ! 
more,  a  silvered  lemon  will  keep  very  much  longer  than  a  perfect 
lemon,  and  will  bear  long  shipment  without  risk  of  much  loss.    Until 
very  recently  the  rusted  lemon  in  southern  California  found  no  market 
whatever,  and  was  a  total  loss  to  the  grower.     The  scantiness  of  the  i 
crop  in  1900  resulted,  however,  in  some  shipments  of  rusty  fruit  being  J 
made  under  the  name  of  "russet  lemons,"  about  half  the  normal  pri<* 
being  obtained.     Should  the  manufacture  of  citric  acid  assume  very 
much  importance  in  southern  California,  the  mite-injured  lemons  could 
be  used  for  this  purpose.     Nevertheless,  considering  the  ease  witli 
which  the  mite  may  be  controlled,  there  is  no  excuse  for  allowing  it  to 
maintain  itself  in  injurious  numbers  in  a  lemon  grove,  since,  irresp*- 
tive  of  the  appearance  and  value  of  the  fruit,  its  work  on  the  foliap 
materially  lessens  the  healthf  ulness  and  vigor  of  the  plant. 

The  rust  mite  avoids  exposure  to  sunlight,  and  hence  the  lower  ball 
of  the  fruit  is  nearly  always  first  invaded,  and  only  gradually  does  th? 
mite  work  its  way  around  to  the  upper  surface,  very  frequently  a  small 
portion  exposed  to  the  direct  rays  of  the  sun  remaining  unattacked 
This  gives  the  appearance,  most  prominently  shown  in  the  case  of  ibr 
orange,  of  a  discolored  band  extending  about  the  fruit.  The  multipH 
cation  of  this  mite  goes  on  at  all  seasons  of  the  year  in  the  orange  ani 
lemon  districts,  being  merely  less  prolific  and  active  in  winter  than  i« 
summer.  It  has  been  supposed  in  Florida  that  dry  weather  is  inimW 
to  it,  but  the  fact  that  it  thrives  in  southern  California  would  seem  t« 
throw  doubt  on  this  belief. 

The  rust  mite  itself  is  very  minute  (fig.  33),  practically  invisible  tort* 
naked  eye.  It  is  honey -yellow  in  color,  and  about  three  times  as  lou& 
as  broad.  It  is  provided  with  four  minute  legs  at  its  head  extremity 
by  means  of  which  it  drags  its  wormlike  body  slowly  from  one  spot  u 
another.  The  eggs  are  circular  and  are  deposited  singly  or  in  litt> 
clusters  on  the  surface  of  the  leaf  or  fruit.  They  are  about  half  tl* 
diameter  of  the  mother  and  nearly  transparent  in  color,  having,  hov 
ever,  a  slight  yellowish  tinge.  They  hatch  in  four  or  five  days  in  l** 
weather,  but  in  cold  weather  the  egg  stage  may  last  for  one  or  t*n 
weeks.  The  newly  hatched  mite  is  very  similar  to  the  adult.  AU** 
a  week  after  hatching,  it  undergoes  a  transformation,  or  molt,  requi: 
ing  a  period  of  about  forty-eight  hours,  after  which  it  escapes  fruUi 
the  old  skin,  which  remains  adhering  to  the  leaf  or  fruit  for  some  lilt 
time.  This  moult  brings  the  mite  to  its  adult  stage,  in  which  it  * 
somewhat  darker  in  color  than  the  young  and  opaque.  No  sej«^ 
differences  have  been  discovered,  and  the  number  of  eggs  deposits 
by  a  single  mite  is  not  known.  The  entire  development  of  the  mi« 
is  short,  probably  not  much  exceeding,  in  warm  weather,  two  weA> 
The  food  of  the  mite  seems  to  be  the  essential  oil  which  is  abuodaal 
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in  all  the  succulent  parts  of  citrus  plants,  and  which  is  obtained  by  the 
Bites  by  piercing  the  oil  cells  with  their  beaks. 

These  mites,  while  excessively  minute,  are  capable  of  very  active 
ocomotion,  moving  from  one  part  of  the  leaf  to  another,  as  the  con- 
itions  of  light  and  food  necessitate. 

An  estimate,  made  from  actual  count,  indicates  that  the  mites  and 
ggs  on  a  single  leaf  in  midwinter  may  reach  the  enormous  number 
f  75,000.  This  indicates  for  trees,  in  the  active  breeding  season  of 
iimmer,  billions  of  mites.  The  mite  is  very  readily  distributed  by 
leans  of  insects  and  birds. 

The  rust  mite  is  readily  destroyed  by  various  insecticides.  The 
rgs,  however,  are  much  more  difficult  to  kill,  and  practically  no  wash 
in  be  relied  upon  to  reach  and  destroy  all  the  eggs  of  this  mite, 
xperience  in  California  indicates  that  gassing  is  also  ineffective 
fainst  the  eggs.    The  sovereign  remedy  for  the  rust  mite  is  sulphur. 

may  be  applied  as  a  powder  on  trees,  and,  moistened  by  rain  or 
w,  will  adhere  to  the  leaves  for  quite  a  long  period,  not  being 
adily  washed  off  even  by  a  hard  rain.  When  spraying  is  done  for 
lie  insects,  the  flowers  of  sulphur  can  be  mixed  and  applied  with 
p  spray,  accomplishing  both  purposes  at  once.  A  better  method, 
rhaps,  is  to  first  dissolve  the  sulphur  with  lye,  as  follows: 
Mix  20  pounds  of  flowers  of  sulphur  into  a  paste  with  cold  water, 
?n  add  10  pounds  of  pulverized  caustic  soda  (98  per  cent).  The  dis- 
ving  lye  will  boil  and  liquefy  the  sulphur.  Water  must  be  added 
>m  time  to  time  to  prevent  burning,  until  a  concentrated  solution  of 
gallons  is  obtained.  Two  gallons  of  this  is  sufficient  for  50  gallons 
spray,  giving  a  strength  of  2  pounds  of  sulphur  and  1  of  lye  to  50 
Ions  of  water.  An  even  stronger  application  can  be  made  without 
iger  to  the  foliage.  This  mixture  can  also  be  used  in  combination 
h  other  insecticides. 

Tiore  are  several  species  of  mites  which  attack  citrus  plants,  the 
?t  troublesome  one  of  which,  especially  in  Florida,  is  the  one  named 
ve.  Almost  any  insecticide  will  kill  the  adult  mite,  such  as  kero- 
b  emulsion,  resin  wash,  or  even  a  simple  soap  wash,  but  unless  the 
•s  are  killed  the  trees  will  be  reinvaded  about  as  thickly  as  ever  in 
course  of  a  week  or  ten  days.  The  advantage  of  the  sulphur  treat- 
it  arises  from  the  fact  that  the  sulphur  adheres  to  the  leaves  and 
young  mites  are  killed  as  soon  as  they  come  in  contact  with  it 

THE  SIX-SPOTTED  MITE. 

hw  leaf  mite  or  spider  (Tetranychus  sexmaadatus  Riley — fig.  34),  is 
Ay  allied  to  the  common  red  spider  of  greenhouses.  It  first  made 
f  >pearance  as  an  important  orange  pest  in  Florida  in  1886.  Fol- 
xkg  the  severe  freeze  of  the  winter  of  1885-86,  the  weakened  trees 
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seemed  to  be  especially  favorable  for  the  multiplication  of  this  mite; 
it  increased  suddenly  in  enormous  numbers  during  the  dry  weather  ill 
the  early  summer  and  was  responsible  for  very  considerable  damage 
to  the  foliage  of  the  orange. 

The  original  food  plant  of  this  mite  is  unknown.  It  was  first  noted 
on  wild  orange,  from  which  it  spread  to  other  citrus  trees.  It  is  prob- 
ably a  native  of  Florida. 

Like  its  allies,  this  insect  is  greatly  influenced  by  climatic,  condition*, 
and  needs  for  its  excessive  multiplication  dry  hot  weather.     Therefore, 
in  rainy  seasons  it  is  not  especially  troublesome,  and  it  usually  disap- 
pears as  soon  as  rainy  weather  sets  in.     In  Florida  its  period  of  great< < , 
destructiveness  falls  between  Februan 
and   the  middle  of   May.      This  mih 
was  carried  to  California  a  decade  "i 
more  ago  with  Florida  stock,  doubtlf- 
at  the  same  time  that  several  other  Flu: 
ida  citrus  insects  were  transported  t" 
the  Pacific  coast.     In  California.  b»» 
ever,  the  principal  mite  injury  seem- 1" 
be  due  to  an  allied  species,  also  bronchi 
from  Florida,  T.  ■myt'daxpidis." 

The  attacks  of  the  six-spotted  mitr 
arc  confined  largely  to  the  under  .«i<l<- 
of  the  leaves,  which  are  covered  with  i 
fine  web,  beneath  which  the  mite  feed-. 
The  first  indication  of  its  presence  ;■ 
usually  a  yellowing  in  streaks  and  *[*>'• 
of  the  upper  surface  of  the  leaves.  Th» 
under  surface  becomes  soiled   bv  ihf 

no. in.— Mx-*puut«i  nine  in  ine  orange  .         ,  ,         .        ,  '    .    I 

(i-„„„„rtl„  wswtrniatui):  a.  dorsui    accumulated  excrements  in  the  fornt'l 

view  oi  niuH  mftc— v»m]y«i]«Bwi;  6,     niinute  black  spots  and  by  the  wvh  ' 

parta  (from  "  insect  Lito">.  the  mite.     On  badly  attacked  tree.-- ik 

foliage  curls  and  shrivels  and  the  ti»» 

may  lose  half  or  more  of  their  leaves,  and  similarly  also  a  large  pT 

centage  of  the  half-formed  fruit.     Being  an  accompaniment  of  droujrl* 

in  Florida,  part  of  the  damage  may  undoubtedly  be  ascribed  to  ii* 

effect  of  the  dry  weather. 

The  remedies  are  the  same  as  for  the  rust  of  silver  mite.  The  hUni' 
phidc  of  lime  is  also  an  effective  wash.  It  can  be  made  very  cheap; 
by  boiling  together  in  a  small  quantity  of  water  equal  parte  of  l-n* 
and  sulphur.  Five  pounds  of  lime  and  5  pounds  of  sulphur,  dissoh  ^ 
by  Iwiling,  should  be  diluted  to  make  100  gallons  of  spray.  Gas>ii| 
is  ineffective. 

"See  Bui.  145,  Cal.  Agr.  Ex  [it.  S(a.,  for  detailed  account  of  tliifl  species. 
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U.  S.  Department  of  Agriculture, 

Bureau  of  Plant  Industry, 
Washington^  D.  C. ,  May  28, 190$. 
Sir:  I  have  the  honor  to  transmit  herewith  a  paper  on  Home  manu- 
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Part  of  the  matter  contained  in  this  paper  has  already  been  pub- 
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Preservation  of  Unfermented  Grape  Must,  but  the  widespread  interest 
in  the  subject  and  the  demand  for  information  regarding  appliances 
and  methods  of  manufacture  adapted  to  the  ordinary  farm  and  kitchen 
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HOME  MANUFACTURE  AND  USE  OF  UNFERMENTED 

GRAPE  JUICE. 


DTTEODUCTIOH. 

(Jnfermented  grape  juice  has  no  doubt  been  used  ever  since  wine 
has  been  made  from  the  grape.  The  following  practical  suggestions 
will  enable  housewives  to  put  up  unfermented  juice  at  the  time  of  the 
fruit  harvest,  and  thus  to  utilize  much  fruit  that  is  now  annually  lost 
through  inability  to  preserve  it  in  the  fresh  state.  In  this  form  it  is 
i  pleasant,  wholesome  drink  and  food  well  adapted  to  home  use.  On 
tome  farms  enough  such  preventable  wastes  occur  almost  every  year 
x>  largely  reduce  the  possible  profits,  or  even  to  cause  failure  to  meet 
he  running  expenses  of  the  farm.  By  preventing  these  wastes  an 
inprofitable  farm  may  often  be  made  profitable. 

HISTORICAL  VOTES. 

Oalenius,  the  Greek  physician  and  writer  says  (A.  D.  131):  UA  good 
lany  Asiatic  wines  were  stored  in  bottles  which  were  hung  in  the 
orner  of  fireplaces,  where,  by  evaporation,  they  became  dry.'9  This 
rocess  was  called  "fumarium." 

The  Greeks  had  two  kinds  of  wine,  "  protoplon,"  or  first  juice  of 
le  grape  before  pressing,  and  "denterion,"  or  pressed  juice.  The 
omans  called  them  "  vinum  primarium"  and  "vinum  secondarium." 
raie  of  them  drank  the  juice  before  fermentation  had  started,  and 
lied  it  "mustum."  After  the  must  or  juice  had  been  through  a 
ttting  process  (called  "reduction"  nowadays),  they  called  it  "fru- 
m,"  and  when,  after  long  heating,  it  had  been  reduced  to  one-half 

one-third  its  original  volume,  they  called  it  "sapa."    This  was  used 

the  Romans  on  their  bread  and  was  equivalent  to  what  we  now  call 
ape  ayrup. 

In  Europe  physicians  often  send  their  patients  to  the  wine-growing 
ctricte  during  vintage  time  to  take  daily  rations  of  the  fresh  juice  as 
monies  from  the  crusher.  This,  however,  restricts  its  use  to  a  brief 
£*on  of  the  year  and  to  the  immediate  vicinity  of  the  vineyards,  or 
individuals  who  aie  yet  strong  enough  to  undertake  the  journey* 
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Of  h*B  ye*n  repealed  efforts  have  been  made  to  prevent  the  juice 
from  fermenting  and  to  preserve  it  in  vessels  of  sach  sue  and  shape 
00  cmn  be  easily  transported,  thus  rendering  its  use  possible  at .  11 
fjjnes  of  the  year.     Until  recently  its  use  has  been  almost  exclusively 
restricted  to  juke  for  medicinal  or  sacramental  purposes.    Unrestricted 
^od  general  use  has  been  retarded  through  lack  of  knowledge  of  the 
principles  underlying  the  process  of  manufacture.    This  lack  of  knowl- 
edge and  of  the  necessary  skill  in  applying  it  has  resulted  in  tnany 
failures,  thus  rendering  the  production  of  a  good  article  uncertain  and 
^pensive. 

0*  OF  THE  GRAPE. 


Ml    l.i  ;i 


The  grape  contains  12  to  28  per  cent  of  sugar,  about  2  to  3  per  cent 
0f  nitrogenous  substances,  and  some  tartaric  and  malic  acids.  Tte 
skins  contain  tannin,  cream  of  tartar,  and  coloring  matter.  The  seed* 
contain  tannin,  starchy  matters,  and  fat.  The  stems  contain  tannin, 
diverse  acids,  and  mucilaginous  matter.  The  value  of  the  juice  mad*] 
from  any  grape  is  determined  by  the  relative  proportion  and  composi- 
tion of  these  various  parts. 

CAUSES  07  RRMXRATIOW. 

It  is  well  known  that  grapes  and  other  fruits  when  ripe  have  the  I 
invisible  spores  of  various  fungi,  yeasts  (ferments),  and  bacterid 
adhering  to  their  skins  and  stems.     When  dry  these  spores  are  inert 
but  after  the  grapes  are  crushed  and  the  spores  are  immersed  in  the 
iuice  they  become  active  and  begin  to  multiply.     If  the  juice  is  warm, 
the  changes  take  place  rapidly;  if,  on  the  other  hand,  it  is  cool,  the 
hange  is  slower.     But  in  either  case,  if  left  alone,  the  organism* 
?norease  until  the  juice  ferments.    The  most  favorable  temperature 
for  fermentation  is  between  66°  F.  and  88°  F.     Cold  checks,  but  does 
t  kill  the  ferment.    This  fermentation,  now  commonly  called  U* 
sUiotic  yeast,  changes  the  sugar  in  the  grape  to  alcohol  and  carbonic* 
"d  iras  and  is  the  leading  factor  in  converting  must*  into  win*. 
H*  ceit  will  be  readily  seen  that  to  keep  grape  juice  sweet  fermenta- 
tion must  be  prevented,  and  to  be  salable  the  product  must  be  deal, 
bright,  and  attractive. 

METHODS  OP  FBEVJWT1HG  TEKMEVTATIO*. 

A  *•,*«  mav  be  prevented  in  either  of  two  ways : 
SfSTSSS  methods,  which  consist  in  the  Edition  of  gerai 

P°^£  ^Sr^pnncipal  ones  osed  are  salicylic,  sulphur 
?__ '— -rr""L»..  «,  naed  In  wine  making  invariably  relera  to  the  unfenwat*.: 

'  ^iSLEi  fc»  -*  *  •*  *****  °* 
Juice  of  the  grap®  ■BU "° 
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boracic,  and  benzoic  acids,  formalin,  fluorides,  and  saccharin.  As 
these  substances  are  generally  regarded  as  adulterants  and  injurious, 
their  use  is  not  recommended. 

(2)  Mechanical  means  are  sometimes  employed.  The  germs  are 
either  removed  by  some  mechanical  means,  such  as  filtering  or  a  cen- 
trifugal apparatus,  or  they  are  destroyed  by  heat,  electricity,  etc.  Of 
these,  heat  has  so  far  been  found  the  most  practical. 

When  a  liquid  is  heated  to  a  sufficiently  high  temperature  all  organ- 
isms in  it  are  killed.  The  degree  of  heat  required,  however,  differs 
not  only  with  the  particular  kind  of  organism,  but  also  with  the  liquid 
in  which  they  are  held.  Time  is  also  a  factor.  An  organism  may  not 
be  killed  if  heated  to  a  high  temperature  and  quickly  cooled.  If, 
however,  the  temperature  is  kept  at  the  same  high  degree  for  some 
time,  it  will  be  killed.  It  must  also  be  borne  in  mind  that  fungi, 
including  yeasts,  exist  in  the  growing  and  the  resting  states,  the  latter 
being  much  more  resistant  than  the  former.  A  characteristic  of  the 
fungi  and  their  spores  is  their  great  resistance  to  heat  when  dry.  In 
this  state  they  can  be  heated  to  212°  F.  without  being  killed.  The 
spores  of  the  common  mold  are  even  more  resistant.  This  should  be 
well  considered  in  sterilizing  bottles  and  corks,  which  should  be 
steamed  to  240°  F.  for  at  least  fifteen  minutes. 

Practical  tests  so  far  made  indicate  that  grape  juice  can  be  safely 
sterilized  at  from  165°  F.  to  176°  F.  At  this  temperature  the  flavor 
is  hardly  changed,  while  at  a  temperature  much  above  200°  F.  it  is. 
This  is  an  important  point,  as  the  flavor  and  quality  of  the  product 
depend  on  it 

This  bulletin  being  intended  for  the  farmer  or  the  housewife  only, 
the  writer  refers  such  readers  as  desire  to  go  into  the  manufacture  of 
grape  juice  in  a  systematic  manner  for  commercial  purposes  to  Bul- 
letin 24,  Bureau  of  Plant  Industry,  Department  of  Agriculture,  on 
the  same  subject,  this  publication  treating  only  of  methods  that  can 
be  applied  in  every  home. 

HOKB  HAVUPAGTUBE. 

Use  only  clean,  sound,  well-ripened  but  not  o?er-ripe  grapes.  If 
an  ordinary  cider  mill  is  at  hand,  it  may  be  used  for  crushing  and 
pressing,  or  the  grapes  may  be  crushed  and  pressed  with  the  hands. 
It  a  light-colored  juice  is  desired,  put  the  crushed  grapes  in  a  cleanly 
washed  cloth  sack  and  tie  up.  Then  either  hang  up  securely  and  twist 
it  or  let  two  persons  take  hold,  one  on  each  end  of  the  sack  (fig.  1,  p.  8), 
uid  twist  until  the  greater  part  of  the  juice  is  expressed.  Then  grad- 
ually heat  the  juice  in  a  double  boiler  or  a  large  stone  jar  in  a  pan  of 
iot  water,  so  that  the  juice  does  not  come  in  direct  contact  with  the 
ire,  at  a  temperature  of  180°  F.  to  200°  F. ;  never  above  200°  F.    It 


is  best  to  use  a  thermometer,  bat  if  there  be  none  at  bend  beet  the 

juke  until  it  steams,  bat  do  not  allow  it  to  boil.  Pat  it  in  a  glass  or 
enameled  vessel  to  settle  for 
twenty-f our  hours ;  carefully 
drain  the  j  u  ice  from  the  sed- 
iment, and  run  it  through 
several  thicknesses  of  clean 
flannel,  or  a  conic  filter  nude 
from  woolen  cloth  or  foil 
may  be  used.     This  filter  U 

fixed  to  a  hoop  of  iron,  which  can  be  suspended  wherever  neceaetrr 

(fig.  8).     After  this  fill  into  clean  bottles.     Do  not  fill  entirely,  but 

leave  room  for  the  liquid  to  expand  when  again 

heated.    Fit  a  thin  board  over  the  bottom  of  an 

ordinary  wash  boiler  (fig.  3),  set  the  filled  bottles 

(ordinary  glass  fruit  jam  are  just  as  good)  in  it,  fill 

in  with  water  around  the  bottles  to  within  aboutan 

inch  of  the  tops,  and  gradually  heat  until  it  is  about 

to  simmer.     Then  take  the  bottles  out  and  cork  or 

seal  immediately.  It  is  a  good  idea  to  take  the  fur- 
ther   precaution  of   sealing   the  corks  over  with 

sealing  wax  or  paraffin  to  prevent  mold  germs  from 

entering  through  the  corks.     Should  it  be  desired 

to  make  a  red  juice,  beat  the  crushed  grapes  to  not 

above  200°  F.,  strain  through  a  clean  cloth  or  drip 

bag,  as  shown  in  fig.  4  (no  pressure  should  be  used), 

set  away  to  cool  and  settle,  and  proceed  the  same  as 

with  light-colored  juice.     Many  people  do  not  even 

go  to  the  trouble  of  letting  the  juice  settle  after  straining  it,  but 

reheat  and  seal  it  up  immediately,  simply  setting  the  vessels  awaj  i» 


Pw.  J^-Ctoth  ot  Ml 


a  cool  place  in  an  upright  position  where  they  will  be  undisturbed. 
The  juice  is  thus  allowed  to  settle,  and  when  wanted  for  use  the  clot 


simply  taken  off  the  sediment  Any  person  familiar  with  the 
i  of  canning  fruit  can  also  preserve  grape  juice,  for  the  princi- 
rolved  are  identical. 

of  the  leading  defects  so  far  found  in  unfermented  juice  is  that 
>f  it  is  not  clear,  a  condition  which  very  much  detracts  from  its 

rise  attractive  appearance  and  duo  to  two  causes 

y  alluded  to.  Either  the  final  sterilization  in  ^ulUid 
i  has  been  at  a  higher  temperature  than  the  pre-  /43fifi? 

;  one,  or  the  juice  has  not  been  properly  filtered  ^%r 

i  not  been  filtered  at  all.     In  other  cases  the  /**\ 

lias  been  sterilized  at  such  a  high  temperature  ff.i-  la 

t  has  a  disagreeable  scorched  taste.     It  should  i  y   /I 

inembered  that  attempts  to  sterilize  at  a  tern-  «  i    [M 

are  above  195°  F.  are  dangerous,  so  far  as  the  I  '"    is 

of  the  finished  product  in  concerned.  V\  <W 

other  serious  mistake  is  sometimes  made  by  put-  \  w 

he  juice  into  bottles  so  large  that  much  of  it  be- 
i  spoiled  before  it  is  used  after  the  bottles  are  r  p      • 

d.  Unfermented  grape  juice  properly  made  and  bottled  will  keep 
nitely,  if  it  is  not  exposed  to  the  atmosphere  or  mold  germs;  but 
a  bottle  is  once  opened  it  should,  like  canned  goods,  be  used  as 

soon  as  possible,  to  keep  it  from 

spoiling. 

KAJnTFACTUKX    OF   LARGER 
QUANTITIES. 

Another  method  of  making 
unfermented  grape  juice,  which 
is  often  resorted  to  where  a  suf- 
ficiently large  quantity  is  made 
atone  time,  consists  in  this: 

Take  a  clean  keg  or  bar  s i 
(one  that  has  previously  been 
made  sweet).  Lay  this  upon  a 
skid  consisting  of  two  scantlings 
or  pieces  of  timber  of  perhaps 
*M-  20  feet  long,  in  such  a  manner  as 

Jce  a  runway  (fig.  6).  Then  take  a  sulphur  match,  made  by  dip- 
strips  of  clean  muslin  about  1  inch  wide  and  10  inches  long  into 
d  brimstone,  cool  it  and  attach  it  to  a  piece  of  wire  fastened  in  the 
end  of  a  bung  and  bent  over  at  the  end,  so  as  to  form  a  hook  (fig. 
jght  the  match  and  by  means  of  the  wire  suspend  it  in  the  barrel, 
the  barrel  up  tight,  and  allow  it  to  burn  as  long  as  it  will,  ~~ 
ntil  fresh  sulphur  matches  will  do  longer  burn  In  t" 
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Then  take  enough  fresh  grape  juice  to  fill  the  barrel  one-third  full, 

bung  up  tight,  and  roll  and  agitate  violently  on  the  skid  for  a  few 

minutes.     Then  burn  more  sulphur  matches  in  it  until  no  more  will 

burn,  fill  in  more  juice  until  the  barrel  is  about  two 

V  thirds  full;  agitate  and  roll  again.  Repeat,  the  burning 
process  as  before,  after  which  fill  the  barrel  completely 
with  grape  juice  an 
bunged  tightly  and 
up,  and  so  secured  - 
package  can  not  be 
In  the  course  of  a  fei 
the  juice  will  have 
clear  and  can  then  be 
off  and  filled  into  bo 
jars  direct,  sterilize 
corked  or  sealed  up 

"U '"to£7""r  for  use-  By  **"■  ' 

however,  unless  si 
handled,  the  juice  is  apt  to  have  i 
taste  of  the  sulphur. 

A  FEW  USEFUL  APPLIAWC 

Fig.  7  shows  a  very  practical  at 
pensive  corking  machine.     The  i 
tion  shows  the  cork  in  place,  reat 
driven  through  the  tapering  hole 
in  the  machine  into  the  neck  of 
the  bottle  underneath.   The  corks 
should  be  put  in  hot  water  and 
allowed  to  stand  for  a  few  min- 
utes   before   using   in   older  to 
soften  and  make  them   pliable. 
This  enables  one  to  use  a  cork 
large  enough  to  seal  securely. 

Care  should  betaken  to  set  the 
bottles  on  a  flat  piece  of  rubber 
or  on  a  piece  of  cloth  folded  sev- 
eral times,  as  shown  in  the  fig- 
ure, so  as  to  take  the  jar  of  the 
blow  when  the  cork  is  driven. 
It  is  even  a  wise  precaution  to 
have  a  pan  underneath,  as  it  frequ 
be  entirely  good  have  blemishes  a 

An  ordinary  cider  press  is  not  e 
of  farms  do  not  have  one,  and  it  fn 


II 

K>  fur  away  from  an;  establishment  dealing  in  such  implements  that 
the  fruit  might  spoil  or  not  be  sufficiently  valuable  to  justify  the 
purchase  price  and  time  lost  and  expense  incurred  in  getting  it. 
Fig.  8  gives  an  illustration  of  a  lever  press,  very  efficient  for  this 
and  similar  uses,  which  any  farmer  handy  with  tools  can  make,  the 
material  for  which  can  be  found  on  almost  any  farm  at  any  time. 
The  press  consists  of  the  following  parts: 

Two  upright  posts  (F)  set  deep  and  firmly  in  the  ground  side  by  side 
and  about  12  inches  apart.  (It  is  a  good  idea  to  attach  some  deadmen  to 
them  in  the  ground  to  prevent  them  pulling  out  too  easily.)  Between 
these  posts  the  lever  (E)  is  hung  by  means  of  a  bolt  (T),  or  tbe  lever  may 
be  hung  to  the  side  of  a  building,  or  a  hole  notched  into  a  tree  large 


nougfa  to  admit  the  end  of  the  lever  and  a  bolt  run  through  that.  At 
i«  other  end  of  the  lever  are  two  posts,  so  set  that  tbe  lnver  can  be 
lised  up  between  them  by  means  of  block  and  tackle.  The  press  itself 
>nsists  of  two  timbers  (D),  on  which  the  press  bottom  (B)  rests,  and 
i  this  bottom  is  the  press  basket,  consisting  of  the  two  sides  and  two 
ids,  and  bo  constructed  that  it  can  be  easily  taken  apart  and  set  up 
jaiu,  being  held  together  at  the  ends  by  means  of  rods  <L).  The  sides 
id  ends  should  be  bored  full  of  small  holes  from  three-eighths  to  one- 
ilf  inch  in  diameter  to  allow  exit  for  the  juice. 

After  the  press  is  filled,  the  top  (which  is  made  to  fit  in  the  inside  of 
«  basket)  and  cross  blocks  (I)  are  put  on  and  the  lever  is  then  allowed 

press  down  on  it.  A  press  like  this  has  the  advantage  that  it  can  be 
led   in  the  evening  and  left  to  press  until  morning  while  the  farmer 
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sleeps.  The  precaution,  of  course,  must  be  taken  to  set  a  tub  (C)  large 
enough  to  hold  the  juice  under  the  press. 

It  is  perhaps  well  to  state  that  the  longer  and  heavier  the  lever  the 
greater  the  pressure  it  exerts.  Where  it  is  not  convenient  to  make 
the  lever  very  long,  weights  are  placed  or  hung  on  the  outer  extremity 
of  the  lever  to  increase  the  pressure.  It  will  thus  be  seen  that  witft 
a  little  ingenuity  a  person  can  adapt  the  press  to  suit  his  individual 
requirements. 

For  ordinary  purposes  a  press  basket  3  feet  square  and  2  feet  higi 
will  be  found  a  verv  convenient  size.  This  will  accommodate  a  ton  of 
crushed  grapes. 

COMPOSITION  OF  TOFERMEHTED  GRAPE  JTTICE. 

Herewith  are  given  the  component  parts  of  a  California  and  I 
Concord  unfermented  grape  juice,  the  former  being  analyzed  by  the 
California  Experiment  Station,  the  latter  by  the  Bureau  of  Chemistry, 
United  States  Department  of  Agriculture: 


Solid  contents , 

Total  acids  (as  tartaric) , 

Volatile  acids 

Grape  sugar 

Free  tartaric  acids 

Ash 

Phosphoric  acids 

Cream  of  tartar 


This  table  is  interesting  in  so  far  that  California  unfermented  grape 
juices  are  made  from  Viniferas  or  foreign  varieties,  whereas  the  Con- 
cord is  a  Labruska  or  one  of  our  American  sorts.  The  difference  in 
taste  and  smell  is  even  more  pronounced  than  the  analysis  would 
indicate. 

FLAVOR  AND  QUALITY  IH  GRAPE  JUICE. 

In  the  making  of  unfermented  grape  juice  a  great  deal  of  judgment 

can  be  displayed  and  many  variations  produced  so  as  to  suit  almost 

any  taste  by  the  careful  selection  of  the  varieties  of  grapes  from 

which  it  is  made.     From  the  Mission  grape,  for  instance,  when  full/ 

ripe,  a  juice  would  be  obtained  that  would  be  delicate  and  simply 

sweet,  without  any  other  taste;  from  the  Muscat  we  would  get  that) 

rich  musky  flavor  found  in  our  leading  raisins;  in  the  Concord  that 

sprightly  foxy  taste  so  well  known;  in  the  Catawba  or  laabdk 

that  fragrance  so  peculiarly  their  own,  and  in  the  Iona  a  pleasing, 

mild,  yet  just  pronounced  enough  aroma  and  taste  to  strike  the  right 

spot.     Thus  we  might  continue  along  the  list. 
in 
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Equally  as  pronounced  variations  in  color  can  be  had,  as,  for  instance, 
ifanost  colorless,  yellow,  orange,  light  red,  red,  and  a  deep  purple. 

Hie  writer  has  often  been  asked  what  kind  of  grapes  should  be 
and  in  making  unfermented  grape  juice,  when,  as  a  matter  of  fact,  it 
can  be  made  from  any  grape;  not  only  this,  but  unfermented  juice  is 
made  from  other  fruits  as  well,  for  instance,  apples,  pears,  cherries — 
ud  berries  of  different  kinds  yield  excellent  juices.     It  is  really  good 
judgment  in  selecting  the  right  varieties  when  planting  for  fruit  pro- 
faction.     That  also  determines  the  quality  of  our  unfermented  juice. 
For  instance,  the  richer,  sweeter,  and  better  in  quality  the  fruit  we  use, 
the  richer,  sweeter,  and  better  will  be  our  unfermented  juice.     If,  on 
the  other  hand,  the  fruit  is  sour,  green,  and  insipid,  the  juice  will  be 
likewise.     As  stated  before,  the  intention  of  this  bulletion  is  to  show 
how  to  avoid  some  wastes,  and  to  increase  income  by  utilizing  those 
products  of  which  there  is  a  surplus,  and  instead  of,  as  is  usually  done, 
letting  them  rot,  convert  them  into  something  that  can  be  kept,  used, 
and  disposed  of  at  any  time  when  desired,  or  when  fresh  fruit  is  not 
available. 

USES  OF  UHFEBMHTTED  GEAPE  JUICE. 

The  uses  are  indeed  many.  It  is  used  in  sickness,  convalescence, 
and  good  health;  as  a  preventive,  restorative,  and  cure;  by  the  young, 
by  persons  in  the  prime  of  life,  and  by  those  in  old  age.  It  is  used  in 
churches  for  sacramental  purposes;  at  soda  fountains  as  a  cool  and 
refreshing  drink;  in  homes,  at  hotels,  and  at  restaurants  as  a  food,  as  a 
beverage,  as  a  dessert,  and  in  many  other  ways.  When  people  become 
accustomed  to  it  they  rarely  give  it  up.  When  properly  prepared, 
unfermented  grape  juice  can  be  made  to  please  the  eye  by  its  color 
tod  attractive  appearance,  the  sense  of  smell  by  its  aroma  or  fragrance, 
the  palate  by  its  pleasant  flavor. 

It  is  food  and  drink,  refreshment  and  nourishment,  all  in  one.  Not 
I  by  product,  but  made  from  fruit  going  to  waste — one  of  the  bless- 
ings given  us,  that  some  are  too  careless,  others  too  ignorant,  to  make 
Use  of. 

POOD  VALUE  OF  UFFEBMEHTED  GEAPE  JUICE. 

Hie  effects  of  unfermented  grape  juice  on  the  human  system  have 
been  studied  for  a  number  of  years,  especially  at  the  so-called  grape 
enres  so  long  in  vogue  in  Europe.  A  smaller  number  of  investiga- 
tions have  been  made  in  laboratories. 

It  is  quite  generally  claimed  that  using  a  reasonably  large  amount  of 
unfermented  grape  juice  with  an  otherwise  suitable  mixed  diet  is  bene- 
leial  and  that  digestion  is  improved,  intestinal  fermentation  dimin- 
ished, and  that  gains  in  body  weight  result.  It  should  not  be  forgotten 
that  the  abundant  diet  and  hygienic  methods  of  living  pi*  ■— — *- 
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U.  S.  Department  of  Agriculture, 

Office  of  Experiment  Stations, 

Washington,  D.  C.y  September  05, 1908. 
9m:  I  hare  the  honor  to  transmit  herewith  an  article  oil  poultry 
is  food,  by  Miss  Helen  W.  Atwater,  prepared  in  accordance  with 
instructions  given  by  the  Director  of  this  Office,  and  under  the  imme- 
liate  supervision  of  Prof.  W.  O.  Atwater,  chief  of  nutrition  investi- 
gations. From  time  to  time  this  Department  has  published  popular 
luminaries  and  discussions  of  the  nutritive  value  and  importance  in 
lie  diet  of  different  food  materials,  especially  those  which  are  most 
ommonly  used.  In  the  present  bulletin,  which  is  of  the  same  general 
Aaracter,  it  has  been  the  purpose  to  include  data  which  have  accumu- 
ited  in  connection  with  the  nutrition  investigations  carried  on  by  this 
Apartment  and  material  reported  by  the  experiment  stations,  supple- 
menting this  by  such  information  gathered  from  general  sources  as 
i  needed  for  an  adequate  discussion  of  the  subject.  The  poultry 
ldustry  represents  a  large  investment  of  capital  and  is  of  importance 
i  all  regions  of  the  country.  The  present  article,  it  is  believed,  is 
useful  summary  of  available  information  regarding  the  place  of 
sultry  in  the  diet,  and  its  publication  as  a  Farmers'  Bulletin  is  there- 
ire  recommended. 

Respectfully,  A.  C.  True, 

Director. 
Hon.  James  Wilson, 

Secretary  of  Agriculture. 
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POULTRY  AS  FOOD. 


INTRODUCTION. 

Poultry  has  for  many  centuries  supplied  a  large  proportion  of  the 
food  of  civilized  man,  and  in  almost  every  country  of  the  world  the 
poultry  industry  is  an  important  branch  of  agriculture.  According 
to  the  returns  of  the  census  for  1900,  the  total  number  of  chickens, 
including  guinea  fowls,  on  farms  in  the  United  States  was  233,598,085; 
the  total  number  of  turkeys,  6,599,367;  geese,  5,676,868,  and  ducks, 
4,807,858.  From  the  statistics  gathered  it  appeared  that  poultry 
was  kept  on  88.8  per  cent  of  the  farms  in  this  country,  and  that  the 
total  value  of  the  poultry  raised  on  farms  in  1899  was  $136,891,877. 
Although  many  chickens  are  kept  for  eggs  rather  than  for  their  flesh, 
i  good  proportion  of  them  finally  appear  in  the  meat  market,  and 
ilmost  all  of  the  other  varieties  of  poultry  are  bred  primarily  for  the 
table.  It  is  safe  to  say  that  250,000,000  chickens  and  other  kinds  of 
x>ultry  are  consumed  in  this  country  each  year. 

DEFINITION  OF  POUI/CRY. 

In  its  strictly  technical  sense  the  word  "  poultry  "  is  used  to  describe 
►irds  domesticated  for  their  eggs  or  flesh.  Game  birds  are  often  used 
n  the  table,  and,  as  in  the  case  of  some  wild  ducks,  may  be  closely 
elated  to  domestic  varieties;  but  as  long  as  they  are  in  their  wild 
tate  they  can  not  be  classed  with  poultry.  Nor  are  all  domesticated 
irds  necessarily  poultry.  Pigeons  bred  for  ornament  or  as  carriers 
ould  not  come  under  that  head,  though  they  do  belong  there  when 
red  for  their  flesh.  Peafowls  were  formerly  often  bred  for  the 
tble  and  were  an  important  variety  of  poultry;  but  now  they  are 
red  mainly  for  ornament  and  form  an  almost  negligible  part  of  the 
oultry  industry. 

Prom  this  it  will  easily  be  seen  that  the  kinds  of  birds  included 
ider  the  term  poultry  may  differ  in  different  places  and  at  different 
zres.  Here  and  in  Europe,  however,  it  now  commonly  includes 
lickeoa,  turkeys,  geese,  ducks,  guinea  fowls,  pigeons,  and  occasion- 
[y  peafowls,  pheasants,  quail,  and  swans. 

Chickens,  turkeys,  guinea  fowls,  pheasants,  and  quail  belong  to  the 
me  scientific  order  of  birds — the  Gallinaoe®,  or  comb  bearers — and 
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resemble  each  other  more  or  less  closely  in  structure  and  habits.  They 
are  distinguished  from  other  birds  in  that  the  flesh  on  the  breast  and 
wings  is  lighter  in  color  than  on  the  rest  of  the  body.  This  differ- 
ence in  the  flesh  in  different  parts  of  the  birds  is  not  fully  under- 
stood; it  is  generally  supposed  that  the  light  flesh  has  less  muscular 
power.  At  any  rate,  these  birds,  whose  chief  means  of  locomotion  k 
walking  and  who  consequently  do  not  need  as  strong  wings  and  breasts 
as  flying  or  swimming  birds,  have  paler  breast  and  wing  flesh.  The 
difference  in  color  Is  apparently  due  to  variation  in  the  amount  of 
hemoglobin  (the  principal  red  substance  of  blood)  present  in  the  flesb. 
Investigations  carried  on  in  France  a  number  of  years  ago  showed  that 
the  red  color  was  a  product  of  muscular  activity.  In  other  words, 
when  muscles  work  as  actively  as  those  of  the  breast  of  flying  bint 
this  red  coloring  matter  is  produced. 

Pigeons  belong  to  the  order  of  Columbid®,  or  doves,  and  are  its 
only  representatives  in  the  poultry  world.  They,  in  a  way,  stand 
between  the  comb  bearers  and  swimmers,  as  there  is  a  slight  differ- 
ence between  the  color  of  the  flesh  on  the  breast  and  on  other  parts  of 
the  body,  but  not  so  great  a  difference  as  in  the  comb  bearers.  The; 
are,  however,  sometimes  classed  with  the  white-fleshed  birds. 

Ducks,  geese,  and  swans  belong  to  the  order  Natatores,  or  swimmers, 
characterized  by  their  web  feet  and  long,  thick  bills. 

VARIETIES  OF  POULTBY. 
OHtOKENS. 

In  all  probability  chickens  were  at  a  very  early  period  domesticated 
from  the  jungle  fowl  native  in  southwestern  Asia  and  Oceania.  By 
mating  individual  birds  which  are  bred  under  peculiar  conditions  or 
which  showed  especially  desirable  traits,  many  breeds  have  beea 
developed,  each  of  which  has  certain  distinct  qualities  fixed  in  it 
American  poultry  experts  designate  as  "meat  or  table  breeds"  the 
Asiatic  class,  which  includes  Light  and  Dark  Brahmas;  Buff,  Partridge, 
White  and  Black  Cochins,  and  Black  and  White  Langshans. 

A  good  table  bird  should  have  a  large  proportion  of  flesh  to  the  sise 
of  its  bones,  and  a  large,  full  breast,  on  which  is  found  the  delicate 
white  meat.  Long,  thin  legs  and  wings  are  undesirable,  as  they  coo- 
tain  much  bone  and  little  meat.  In  England  dark-legged  birds  ai* 
considered  better  than  those  which  have  legs  and  body  of  the  sanw 
color,  but  in  this  country  the  preference  is  for  the  latter,  though  th* 
reason  for  either  choice  is  not  clear.  Light-colored  birds  perbajfe 
pluck  cleaner  than  dark  ones,  and  are  easier  to  make  attractive  for 
the  market,  which  demands  a  skin  free  from  visible  pinfeathers.  It  *? 
safe  to  say  that  almost  any  of  the  standard  breeds,  except  some  of  tbe 
fancy  varieties,  can  be  made  into  good  table  birds.     However,  some  ol 
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the  fancy  varieties,  notably  Games,  are  thought  to  be  especially 
desirable  for  the  table,  and  the  Pit  Game,  it  is  said,  has  always  been 
considered  satisfactory  for  this  purpose,  the  flesh  being  fine  grained, 
tender,  and  sweet. 

Ordinarily  the  breeder  depends  on  eggs  as  well  as  table  birds  for  his 
profit,  and  selects  free-laying,  well-shaped,  hardy  varieties,  relying  on 
care  and  feeding  to  develop  the  quality  and  flavor  of  the  flesh.  Ply- 
mouth Bocks  and  Wyandottes  are  probably  the  most  satisfactory  of 
the  common  breeds  used  in  this  country  for  " general  purpose"  birds. 

Next  in  importance  to  the  qualities  of  the  breeds  are  proper  care  and 
feeding.  Cleanliness  is  especially  important  when  the  birds  are  des- 
tined for  the  table,  for  dirt  or  taint  of  any  kind  injures  their  appear- 
ance or  affects  the  flavor  of  the  flesh  and  makes  it  very  unattractive 
and  often  actually  harmful. 

Hens  under  usual  conditions,  at  least  in  temperate  regions,  lay  most 
abundantly  in  the  early  spring  and  summer,  and  hence  the  best  season 
for  "spring"  chickens  and  broilers — i.  e.,  chickens  from  two  to  four 
months  old — is  from  May  to  September  or  October.  Older  chickens 
are  of  course  to  be  had  at  all  times  of  the  year,  but  they  are  most  fre- 
quently sent  to  market  in  the  winter  months,  when  the  hens  are  laying 
poorly. 

The  flesh  of  a  mature  cock  is  usually  thought  to  be  too  tough  and 
highly  flavored  to  be  very  palatable;  accordingly,  if  a  poultryman  has 
more  cockerels  than  he  can  dispose  of  advantageously  as  chickens  he 
often  resorts  to  caponizing.  If  successfully  performed  the  bird  will 
bring  a  fine  price  whenever  marketed,  for  capons  are  considered  the 
choicest  of  table  fowl.  Their  flesh  has  the  tenderness  of  a  pullet,  with 
a  much  better  flavor;  moreover,  the  tender  parts  of  the  body  develop 
more  than  in  ordinary  chickens,  giving  a  larger  proportion  of  white 
meat.  Poulards,  as  the  spayed  females  are  called,  are  fattened  to 
some  extent,  notably  in  France,  though  it  is  doubtful  if  their  flesh  is 
much  better  than  that  of  the  ordinary  pullet. 

TTTBjkjsxB. 

Tbeee  birds  were  imported  into  Europe  from  North  America,  where 
very  similar  varieties  are  still  found  wild.  Their  English  name  is 
probably  due  to  a  misapprehension  with  regard  to  the  country  from 
which  they  came.  At  present  they  are  much  more  common  here  than 
in  Europe.  Many  breeders  find  that  the  birds  improve  in  hardiness 
and  their  flesh  in  flavor  by  an  occasional  introduction  of  wild  blood, 
and  a  wild  "gobbler"  is  often  kept  for  mating.  Birds  with  three- 
eighths  or  one-quarter  wild  blood  are  considered  the  most  satisfactory 
table  birds. 

There  is  little  demand  for  young  turkey  chicks,  which  are  very 
(scrawny  and  do  not  bear  shipping  well.  However,  in  July  and  August 
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growers  near  fashionable  summer  resorts  can  sometimes  sell u  broil- 
ers," weighing  from  H  to  4  pounds  each,  for  $8.50  or  $±.50  a  pair. 
The  general  market  rarely  sees  fresh  turkeys  before  September,  and 
the  season  can  hardly  be  said  to  begin  before  the  last  of  October. 
Many  of  the  birds  are  fattened  to  very  large  size  (95  to  SO  pounds) 
for  the  Thanksgiving  and  Christmas  trade,  but  from  January  until  the 
reason  for  fresh  turkeys  ends  in  late  February  or  March  medium- 
sized  birds  are  most  abundant  New  England  turkeys  are  to  be  had 
in  eastern  markets  up  to  Christmas  time,  but  later  in  the  winter  the 
birds  are  supplied  mainly  from  the  West,  whence  come  also  the  "cold- 
storage"  turkeys  of  the  summer  months. 

OXJZNXA  TOWUS. 

As  the  name  implies,  these  birds  are  natives  of  Africa.  They  ban 
been  carried  to  many  parts  of  the  world,  but  do  not  yield  to  domesti- 
cation as  easily  as  some  other  kinds  of  poultry.  They  are  quite  com- 
monly bred,  especially  in  the  southern  United  States,  as  egg  producers 
and  for  the  table.  With  proper  treatment  they  can  be  made  very 
profitable,  as  both  flesh  and  eggs  are  highly  prized  delicacies.  Young 
birds  are  ready  for  market  in  the  early  autumn,  and  older  birds  m*J 
be  bought  all  through  the  winter.  The  young  chickB  and  caponind 
birds  have  tender  flesh,  with  a  flavor  like  that  of  partridge,  whib 
older  birds  are  thought  to  resemble  pheasants  in  taste.  Coming* 
they  do  when  game  is  scarce,  they  are  much  esteemed  as  a  substitute 
for  it.  To  get  the  best  flavor  many  believe  the  bird  should  not  be 
cooked  until  it  has  been  killed  for  some  days,  or  just  before  it  begins 
to  "turn." 


These  birds,  as  we  have  seen,  are  not  always  to  be  regarded  « 
poultry,  but  they  are  bred  for  the  table  frequently  enough  to  wanwt 
mention  here.  In  classic  days  they  were  considered  very  delicti* 
eating,  especially  the  hen,  and  during  the  middle  ages  the  peacock 
served  whole  and  garnished  with  his  own  gorgeous  plumage,  made  tbe 
principal  dish  at  many  feasts.  Like  many  other  kinds  of  poultry, 
they  were  introduced  into  Europe  from  Asia. 

The  hens  lay  during  the  summer  months,  which  brings  the  markrf 
season  for  young  birds  into  the  winter.  They  have  a  large  amount  of 
flesh  in  proportion  to  the  weight  of  bone.  Some  persons  consider  tbt 
flesh  of  peahens  as  delicate  as  that  of  pheasants;  others  call  it  dry  and 
tasteless;  but  nowadays  all  agree  that  a  mature  peacock  is  not  woiti 
the  eating,  and  peafowl  of  all  ages  are  rare  in  our  markets. 
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PHEASANTS. 

These  bird*  originated  in  Asia.  Strictly  speaking  they  have  even 
hi  place  in  the  poultry  world  than  peafowl,  for  they  are  bred  almost 
Qehuively  for  sport  or  ornament;  bat  they  are  coming  to  be  used  so 
loch  on  our  tables  that  it  will  not  be  out  of  place  to  speak  of  them 
■ore. 

Pheasants  have  always  been  considered  a  delicacy,  and  now  are 
Specially  valued  for  the  variety  they  give  to  the  bill  of  fare.  Their 
labia  tender,  but  has  little  taste  until  it  has  been  kept  for  some  time, 
the  hens  are  preferred  to  cocks  for  table  purposes.  The  birds  are 
mally  shot  in  their  first  year  and  weigh  from  3  to  4  pounds  on  the 
iverage.  Most  of  those  seen  in  our  markets  have  been  sent  from 
England  or  from  Russia  in  cold  storage,  although  the  number  reared 
in  this  country  is  constantly  increasing. 

QUATLS. 

These  delicious  little  birds  have  long  furnished  some  of  the  choicest 

titbits  of  the  hunting  season,  but  it  is  only  quite  recently  that  they 

have  been  domesticated  to  any  appreciable  extent.     The  industry  of 

Inning  and  raising  quails  for  aviaries  and  for  the  table  is  still  very 

■nail,  but  if  reports  can  be  relied  upon  it  is  perhaps  well  enough 

established  in  the  United  States  to  suggest  classifying  the  birds  with 

poultry.     The  European  quail  is  not  found  in  America,  but  the  name 

fe loosely  applied  to  various  similar  birds  in  the  United  States,  most 

commonly  perhaps  to  the  species  known  as  Bob  White,  or  in  some 

regions  as  partridge.     It  is  this  bird  which  is  ordinarily  tamed.     As 

yet  quail,  like  pheasants,  are  too  expensive  for  common  use,  but  they 

pre  a  most  delicate  variety  to  the  epicure's  bill  of  fare. 

PIGEONS  AND  SQUABS. 

The  varieties  of  pigeons  used  for  food  have  been  developed  from 
the  wild  blue  rock  dove,  but  are  considerably  larger  than  their  wild 
ancestors.  They  have  always  been  used  as  food  in  Europe,  but  in 
this  country  they  have  only  recently  become  generally  common.  The 
flesh  of  birds  which  have  been  allowed  to  fly  becomes  so  tough  that  it 
requires  very  long  and  careful  cooking  to  make  it  palatable.  Conse- 
quently the  young  birds,  called  squabs,  are  most  usually  eaten  and 
are  in  great  demand  for  restaurants,  hotels,  etc.  The  young  birds  are 
generally  at  their  best  for  the  table  when  about  four  weeks  old,  that 
is,  after  they  have  begun  to  grow  plump,  and  before  they  leave  the 
nest  to  fly.  Squabs  are  most  plentiful  in  midsummer,  but  when  arti- 
ficial wiffcfciTig  and  breeding  is  practiced  the  young  birds  can  be  obtained 
the  year  round,  the  best   often  appearing  in  midwinter. 
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pigeons,  which  are  rarely  seen  in  any  but  the  largest  markets,  are 
much  cheaper  than  squabs.  A  recent  publication  of  this  Department* 
treats  of  squab  raising  for  market  and  the  various  topics  which  would 
naturally  be  included  under  this  subject. 

BUCKS. 

Most  of  the  domesticated  breeds  of  ducks  have  been  derived  from 
the  wild  Mallard.  Duck  breeding  has  long  been  practiced  in  the  Old 
World,  where  the  birds  are  extensively  used  for  the  table,  but  until 
recently  they  have  been  raised  in  this  country  only  incidentally  bj 
farmers  who  happened  to  have  access  to  pond  or  stream.  Of  late 
years,  however,  the  duck-raising  industry  has  been  greatly  developed, 
with  the  result  that  the  birds  are  much  improved  in  size  and  quality, 
and  are  more  commonly  eaten  than  formerly.  The  young  of  certain 
early  maturing  breeds  are  known  to  poultry  dealers  as  "spring 
ducks,"  and  begin  to  reach  the  market  in  May  and  may  be  had  until 
January.  Old  ducks  can  be  obtained  at  any  season,  but  are  best 
during  the  winter  months. 


Geese  have  been  used  as  table  birds  at  least  ever  sinoe  the  days  of 
ancient  Egypt  They  are  now  common  all  over  the  world,  but  per- 
haps most  abundant  in  Germany,  where  their  flesh  is  relished  in  every 
imaginable  form,  from  the  smoked  Pomeranian  goose  breast  to  tie 
popular  "  Pokelgans,"  pickled,  stewed,  and  preserved  in  fat  Goose 
fat  is  also  preserved  in  Germany,  and  is  often  eaten  on  bread  in  place 
of  butter,  and  is  considered  unexcelled  in  the  preparation  of  many 
dishes.  Among  orthodox  Jews  everywhere  it  is  frequently  used  as 
a  culinary  fat.  P&t6  de  foie  gras,  made  from  the  livers  of  specially 
fattened  geese,  will  be  described  in  a  later  section  (p.  16). 

Geese  live  to  a  great  age,  but  for  table  purposes  they  should  be 
killed  when  3  years  old  at  the  latest,  and  most  persons  would  probably 
consider  even  that  much  too  old.  Their  flesh  becomes  very  tough  as 
the  birds  grow  older,  and  loses  its  agreeable  flavor. 

Green  geese  (half-grown  birds)  can  be  had  from  May  until  early 
winter;  older  birds  can  ordinarily  be  procured  at  any  season. 

SWANS. 

These  birds  are  usually  bred  for  ornament  rather  than  for  the  table. 
but  occasionally  a  few  are  kept  among  a  flock  of  geese,  and  the  yooo£» 
called  "  cygnets,"  are  killed  for  eating,  perhaps  most  commonly  in  En? 
land.  Some  persons  consider  them  delicious,  but  most  regard  their 
flesh  as  too  highly  flavored  to  make  them  popular  table  birds,  lfe 
earlier  times  they  were  more  commonly  eaten  than  at  present 
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POULTBT  FEEDDTG  TM  ITS  BELATION  TO  FOOD  VALUE. 

There  are  many  conditions  which  influence  the  flavor  and  quality  of 
poultry  flesh.  Doubtless  one  important  factor  is  breed,  but  our 
information  on  this  point  is  as  yet  so  scanty,  and  is  so  little  considered 
by  marketmen — size  being  more  often  the  prime  requisite — that  not 
much  can  be  said  of  it  Another  factor  is  age.  Everyone  knows  that 
a  young  bird  has  tender,  delicately  flavored  flesh  and  that  an  old  one 
is  tough  and  stronger  in  taste,  the  changes  being  doubtless  due  to  the 
toughening  of  the  muscle  fibers  and  an  increase  in  nitrogenous  sub- 
stances called  extractives,  which  give  the  flavor  to  all  kinds  of  meat. 
Sex  causes  similar  differences,  the  female  birds  as  a  rule  being  more 
tender  and  less  highly  flavored  than  males.  Flavor  and  especially 
toughness  are  also  increased  by  too  much  exercise. 

The  effect  of  food  on  the  quality  and  flavor  of  the  flesh  is  even  more 
important  and  more  easily  controlled.  It  has  been  observed,  for 
example,  that  if  geese  and  ducks  are  allowed  to  eat  too  many  of  the 
fish  and  water  bugs  of  which  they  are  so  fond,  their  flesh  develops  an 
undesirable  "fishy"  flavor;  and  if  poultry  eat  onions  or  wild  garlic 
habitually  the  effect  on  their  flesh  is  also  marked.  On  the  other  hand, 
the  peculiar  and  delicious  flavor  of  the  Chesapeake  canvas-back  duckB 
is  said  to  be  due  to  the  wild  celery  on  which  the  birds  feed  along  the 
thores  of  the  bay. 

All  these  facts  and  many  others  must  be  taken  into  consideration  by 
he  man  who  is  raising  poultry  for  the  table,  as  they  will  help  him  to 
pet  the  best  returns  in  flesh  for  the  least  expense  for  food  and  care. 
Jut  the  subject  of  poultry  feeding  and  management  with  reference  to 
he  profitable  production  of  eggs  and  birds  for  market  is  too  large  for 
liscu8s£on  in  this  place,  even  if  it  were  desirable. 
The  essential  points  for  raising  table  birds  are,  briefly,  sufficient 
sriety  in  the  feed  and  proper  proportions  of  protein,  fats,  and  car* 
ohydrates,  with  grit  (and  lime),  pure  drinking  water,  and  sanitary 
zrroandings.  In  most  of  the  feeding  experiments  with  poultry 
hich  have  been  reported  the  question  generally  studied  has  been  the 
rofitable  production  of  eggs  or  of  marketable  birds;  that  is,  the  com- 
irative  merits  of  different  feeds  and  rations  for  increase  in  egg  pro- 
iction  or  inducing  gains  in  weight  quickly  and  economically.  In  a 
i  w  cases  the  effect  of  the  feed  on  the  appearance,  flavor,  or  quality  of 
o  flesh  has  also  been  considered,  and  some  reference  should  be  made 
such  studies. 

Many  breeders  believe  that  soft  food,  that  is,  crushed  grains  or 
jr,iey  is  more  easily  and  completely  digested  by  the  birds,  and  that 
produces  more  tender  flesh.  In  experiments  made  at  the  New  York 
Ate  station,  chickens,  laying  hens,  and  capons  all  produced  better 
stilts  with  ground  than  with  unground  grain.    According  to  a  test 
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at  the  Canada  Experimental  Farms,  chickens  fed  a  ground-grain  ration 
were  when  dressed  5  per  cent  heavier,  were  plumper,  slightly  yellower, 
and  of  better  appearance  than  chickens  fed  a  similar  ration  of  ungrouud 
grains.  When  cooked  the  flesh  of  the  birds  fed  the  ground  grain  was 
regarded  as  juicier, ' ( owing  evidently  to  a  marked  (though  not  excessive) 
deposition  of  fat  in  the  tissues." 

Some  have  advanced  the  theory  that  warm  food  was  preferable  to 
cold,  but  experiments  made  along  this  line  at  the  Ontario  Agricultural 
College  and  Experimental  Farms  indicate  that  mixing  feed  with  hot 
water  has  little  effect  on  the  quality  of  the  flesh. 

In  regard  to  the  influence  of  food  on  the  color  of  the  flesh,  it  is  said 
that  animal  feed,  as  meat  meal,  scraps,  etc.,  tend  to  make  it  darker, 
and  it  seems  fair  to  say  that  this  may  be  true  of  any  food  rich  in 
nitrogen.  At  the  Cornell  station  two  similar  lots  of  chickens  were  fed, 
one  a  nitrogenous  ration  of  wheat  and  skim  milk,  the  other  a  car- 
bonaceous ration  of  Indian  corn.  When  they  were  killed  the  flesh  of 
the  first  lot  appeared  darker,  more  tender  and  juicy  than  the  second, 
which,  however,  contained  larger  masses  of  fat  On  the  other  hand, 
a  ration  of  yellow  corn  used  at  the  Ontario  Agricultural  College  and 
Experimental  Farms  produced  "dark  yellow"  flesh,  while  oats,  buck* 
wheat,  and  milk  gave  a  "creamy  white"  color.  In  later  experiments 
the  presence  of  a  considerable  amount  of  corn  meal  in  the  ration  with 
ground  buckwheat  and  pearl  oat  dust  produced  a  rather  cream-col- 
ored flesh.  From  these  somewhat  conflicting  statements  it  will  be  seen 
that  although  the  food  eaten  apparently  has  an  effect  on  the  color  of 
the  flesh,  our  actual  knowledge  of  the  subject  is  as  yet  very  uncertain. 
It  is  commonly  believed  in  the  United  States  that  the  fat  fowls  with 
yellow  skin  which  are  wanted  can  be  secured  most  cheaply  by  feeding 
a  grain  ration  composed  largely  of  Indian  corn  for  two  or  three  weeks 
before  the  fowls  are  slaughtered. 

FATTENING  POTTLTRY  AND  ITS  EFFECT  OH  FOOD  VALUE. 

GENERAL  METHODS  OF  FATTENING. 

Wherever  the  poultry  industry  has  been  highly  developed,  fattening 
has  formed  an  important  and  often  a  separate  branch*  In  France, 
especially  about  Houdan  and  in  Normandy,  the  art  of  fattening  has  long 
been  extensively  and  very  skillfully  practiced.  Very  often  the  rearing 
and  fattening  are  done  in  separate  establishments.  The  largest  poultry 
market  in  the  world  is  held  in  Houdan.  Here  live  birds  are  brought 
in  by  breeders  by  the  thousands,  and  bought  by  fattenera  who,  a 
few  weeks  later,  bring  them  into  another  section  of  the  market  plump 
and  fattened  for  the  table.  In  Great  Britain,  also,  fattening  forms  • 
separate  branch  of  the  poultry  industry.  Thousands  of  Russian 
chickens  are  annually  sent  into  Germany  to  be  fattened  for  Qermifi 
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markets.  Belgian  poultiymen  are  said  to  make  a  regular  practice  of 
importing  fine  laying  Leghorn  pullets  from  Italy,  keeping  them  one 
season  for  their  eggs,  and  then  fattening  them  for  the  market.  In  the 
United  States  the  fattening  of  poultry  is  less  commonly  practiced  in 
separate  establishments,  nor  is  it  anything  like  as  general  in  Europe, 
although  probably  most  poultrymen  keep  their  birds  on  a  special 
ration  for  awhile  before  marketing  them.  Within  a  few  years  experi- 
ment stations  and  private  breeders  have  been  making  very  interesting 
investigations  of  the  subject 

One  of  the  points  most  discussed  is  whether  birds  fatten  better 
when  confined  in  small  pens  than  when  remaining  at  large.    The  advo- 
cates of  liberty  maintain  that  the  abnormal  quiet  of  the  penned  birds 
prevents  their  getting  the  full  value  of  the  large  rations,  or  induces 
the  formation  of  fat  rather  than  flesh,  while  those  who  prefer  the  use 
of  pens  hold  that  the  flesh  of  the  resting  birds  becomes  equally  abun- 
dant and  much  more  tender.    To  help  settle  the  question,  experiments 
were  made  in  Canada  in  which  turkeys  and  chickens  were  fattened, 
part  at  large,  part  in  small  pens.    The  results  were  that  "  the  penned 
fowl,  both  turkeys  and  chickens,  were  plumper  and  in  every  way  more 
inviting  than  those  which  had  been  running  at  large;  but  that  close 
confinement  appeared  to  injure  the  chickens  otherwise."    In  other 
tests  the  conclusion  was  reached  that  the  practice  of  fattening  chickens 
in  crates  is  to  be  commended  and  that  by  using  a  cramming  machine 
to  feed  them  chickens  can  be  given  a  finer  appearance  when  dressed 
than  those  fed  in  the  ordinary  way.     In  a  subsequent  experiment, 
however,  it  is  said  the  pen-fed  birds  presented  a  finer  appearance  as 
to  color  and  size  when  dressed  than  similar  birds  fed  in  a  crate.    Other 
experiments  have  been  made  at  the  Maine  Station,  in  which  chickens 
were  fattened,  some  in  small  pens,  and  some  having  the  run  of  a  small 
yard.    The  penned  chickens  made  gains  as  great  or  greater  than  those 
obtained  by  similar  methods  in  Europe,  while  those  with  a  little  lib- 
erty made  still  greater  gains  and  appeared  in  every  way  as  inviting. 
[f  these  two  sets  of  experiments  may  be  relied  on,  the  verdict  seems 
bo  be  that  a  little  exercise  is  better  for  fattening  than  either  close  con- 
finement or  full  liberty. 

SPECIAL  FATTENING  OF  GEESE— FOEE  GRAB. 

The  most  extreme  method  of  artificial  fattening  is  employed  with 
geese  whose  livers  are  to  be  used  for  the  delicacy  known  as  "  foie 
jras"  (fat  liver).  This  art  of  fattening  geese  until  fatty  infiltration 
>f  the  liver  has  set  in  and  that  organ  weighs  from  2i  to  3  pounds  is 
iracticed  on  a  large  scale  about  Strasburg,  and  to  a  less  extent  about 
Toulouse  and  elsewhere.  The  birds  are  usually  confined  in  small, 
[ark  cages,  where  they  can  move  only  a  few  inches,  and  are  fed  two 
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or  three  times  a  day,  commonly  with  all  the  ground  maim  or  wheat- 
flour  paste  they  can  be  made  to  eat.  When  they  have  beoome  very 
fat,  usually  at  the  end  of  about  three  weeks,  they  are  killed  and  the 
livers  removed. 

Hie  livers,  which  are  perhaps  no  more  abnormal  than  the  flesh  of 
an  over-fat  hog,  commonly  appear  in  our  markets  in  jars  or  tins  in 
three  distinct  forms:  Foie  gras  au  ruUurd,  p&U  de  foie  gras  (by  far 
the  most  popular),  and  purSe  de  foie  gras.  The  foie  gras  au  nabwrd 
is  simply  the  liver  preserved  without  any  dresssing.  The  pdtA  are 
made  of  large  pieces  of  the  liver,  cooked  and  dressed  with  truffles  and 
other  condiments.  These  pieces  are  fitted  into  cans  by  trimming  off 
the  edges,  and  are  covered  with  melted  goose  fat  or  suet.  Many  per- 
sons find  the  flavor  of  the  goose  fat  too  strong  and  prefer  the  suet 
The  trimmings  of  the  liver  in  the  pdtes  are  preserved  with  truffles, 
etc;,  and  sold  asjntrde  defoie  gras. 

BBBSnVO  AND  XABXETIVe  POULTBT. 


Poultry  of  different  kinds  and  in  different  places  is  prepared  and 
marketed  in  a  variety  of  ways,  but,  however  it  is  done,  the  deafer 
and  the  purchaser  should  insist  on  cleanliness  everywhere— in  killing, 
fucking,  and  packing,  as  well  as  in  storing  and  displaying.  Not 
only  is  any  suggestion  of  dirt  very  disagreeable  in  connection  with  oar 
food,  but  dirt,  especially  about  flesh  foods,  is  an  open  door  to  decay 
and  disease. 

LIVE  POTFLTRY. 

In  the  United  States  poultry  is  usually  killed  before  it  is  sent  tc 
market,  though  in  country  districts  and  often  in  southern  cities  it  L* 
sold  alive.  Of  course  this  insures  freshness,  but  it  entails  on  the  par- 
chaser  the  bother  of  killing  and  plucking,  which  most  persons  gladly 
avoid.  Birds  sent  to  market  alive  should  be  humanely  treated.  To* 
close  confinement,  lack  of  water,  etc.,  are  needless  cruelties  and 
besides,  injure  the  appearance  or  quality  of  the  birds  for  the  table. 

KILLING  AND  PLUCKING. 

It  is  well  to  make  the  bird  fast  for  twelve  hours  or  more  before  it  > 
killed,  in  order  that  its  crop  may  be  quite  empty  and  the  other  orgu* 
as  free  as  possible  from  excrementitious  substances.  It  is  general 
conceded  that  the  best  way  to  kill  a  bird  is  to  sever  the  main  artery  ia 
the  roof  of  the  mouth.  When  this  is  done  the  bird  quickly  bleeds  t  * 
death.  As  soon  as  cut  it  should  be  hung  head  down,  to  allow  the  bk>«* 
to  run  out  of  the  body.  Immediately  after  the  bird  is  dead,  and  befo" 
the  animal  heat  has  left  the  body,  the  feathers  should  be  plucked  ouu 
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tins  being  taken  to  remove  all  the  pinfeathers  acd  not  to  tea*  the 
tin.  The  feathers  come  out  more  easily  if  the  carcass  is  put  in  boil- 
bg  water  for  a  few  minutes;  but  this  method,  although  very  common, 
injures  the  wholesome  look  of  the  skin  and,  it  is  believed,  makes  the 
lesh  decompose  more  quickly.  Dry  picking  is  therefore  far  prefer- 
iMe  and  should  be  insisted  on. 


COOLING  AND   "PX/TOFXVG. 
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If  a  bird  is  to  be  kept  before  using,  it  should  be  put  in  a  cool  place 
to  drive  ont  the  animal  heat,  which  if  left  in  might  hasten  decomposi- 
tion.    Some  poultry  men  put  the  plucked  birds  into  cold  water,  which 
serves  the  double  purpose  of  cooling  them  and  of  making  them  look 
plumper.     There  may  be  no  objection  to  it  if  the  water  is  clear  and 
they  are  left  in  only  a  few  minutes,  but  if  they  are  allowed  to  soak 
until  they  swell  beyond  their  natural  size  it  is  certainly  fraudulent 
and  probably  injurious.     A  still  more  objectionable  way  of  plumping 
birds  is  by  blowing  them  out.     This  is  bad  enough  when  a  bellows  is 
used,  but  when,  as  is  often  the  case,  the  dresser  blows  directly  from 
his  mouth  it  is  disgusting  and  dangerous. 

CHANGES  DT  DBS88ED  POTJI/TBY  FLESH. 

In  the  Southern  States  and  other  warm  regions  chicken  is  often 
prepared  for  the  table  just  after  it  is  killed,  a  practice  almost  unknown 
in  the  North.     In  that  case  the  bird  is  cooked  before  the  animal  beat 
his  left  the  body,  and  the  flavor  of  the  meat  differs  somewhat  from 
that  of  a  bird  which  has  been  kept.     If  the  bird  is  not  to  be  cooked 
immediately  after  it  is  killed,  it  should  be  kept  twelve  hours  or  more 
.  before  it  is  used.     After  the  animal  heat  leaves  the  body  a  change 
I  known  as  "rigor  mortis9'  sets  in,  which  stiffens  the  flesh  and  tendons 
I  until  they  become  quite  hard.     After  some  hours,  however,  this  stiff- 
ness gradually  passes  off,  probably  as  the  result  of  the  growth  of 
micro-organisms  or  the  action  of  natural  ferments  in  the  flesh.     The 
first  noticeable  effect  is  the  softening  of  the  flesh  and  tendons,  which 
increases  for  some  days.     Other  changes  also  take  place,  which  after 
a  time,  when  they  become  more  apparent,  we  call  decomposition  or 
putrefaction.    These  in  their  later  stages  are  accompanied  by  a  char- 
acteristic odor  and  a  disagreeable,  acid  taste.     The  younger  the  animal 
the  more  rapidly  does  this  decomposition  set  in.     Pheasants,  wild 
duck,  and  some  other  wild  birds  are  by  many  considered  best  for  the 
table  just  as  this  taint  begins  to  appear  and  give  the  meat  a  so-called 
"gamey "  quality;  but  no  animal  flesh  should  be  eaten  after  the  taint 
becomes  strong,  for  it  is  often  the  herald  of  ptomaines,  very  p^VMwma 
substances  sometimes  developed  by  micro-organisms. 
10165— No.  182—03 8 
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B&AWV  AS  OOXPABED  WITH  TJVDBAWH  FOUI/TBY. 

One  of  the  much-debated  questions  among  poultry  dealers  and  con- 
sumers is  whether  or  not  birds  keep  better  when  marketed  drawn 
(i.  e.9  with  the  internal  organs  removed)  or  undrawn.     Practice  varies 
in  different  localities.     Opening  the  body  and  removing  the  viscera 
undoubtedly  exposes  the  internal  surface  to  the  air,  which  always  con- 
tains micro-organisms,  and  thus  invites  decomposition;   but,  on  the 
other  hand,  it  must  be  remembered  that  the  viscera  decompose  more 
rapidly  than  other  parts  of  the  body,  and  if  left  in  are  likely  to  infect 
the  rest  of  the  bird.    Of  course  in  removing  them  great  care  and 
cleanliness  should  be  observed.     Washing  the  inside  of  a  badly  drawn 
bird  with  salt  and  water  is  said  to  hinder  infection.    In  experiments 
reported  a  few  years  ago  properly  drawn  birds  kept  sweet  two  or 
three  days  longer  than  undrawn  ones.     In  the  case  of  undrawn  birds 
the  digestive  organs  contain  more  or  less  moist,  partly  digested  material 
The  liquid  in  such  matter  can  pass  through  the  walls  of  the  intestines, 
etc. ,  and  it  is  thus  possible  that  dissolved  bodies  of  unpleasant  flavor 
can  find  their  way  into  the  adjacent  flesh  and  that  the  flavor  of  undrawn 
poultry  which  is  kept  for  any  considerable  time  may  be  injured. 

OOIJ>  8TO&AGB. 

The  micro-organisms  which  produce  the  undesirable  chemical  changes 
in  flesh  grow  more  quickly  at  a  moderately  high  temperature  than  at 
a  low  one,  and  in  a  damp  place  than  a  dry  one.  Ordinarily  poultry 
will  remain  sweet  for  a  week  or  more  in  a  temperature  of  50°  F.% 
but  if  it  is  to  be  kept  longer  it  must  be  stored  in  a  dry  place  at  a  tem- 
perature no  higher  than  34°  F.  In  such  "cold  storage"  it  will  keep 
almost  indefinitely.  Many  dealers  buy  large  quantities  of  poultry 
when  it  is  most  plentiful  and  keep  it  over  until  few  fresh  birds  are 
available.  The  ordinary  cold-storage  season  for  poultry  lasts,  roughly 
speaking,  from  October  until  May,  though  our  midsummer  turkeys  are 
proof  of  its  occasional  extension.  Very  young  birds  and  some  of  the 
delicate  game  birds  do  not  stand  cold  storage  well,  but  others  keep  in 
excellent  condition.  Once  taken  from  the  storehouse,  however,  they 
decompose  much  more  quickly  than  fresh  birds  and  in  the  off  season 
buyers  should  be  on  their  guard  against  birds  which  have  been 
unpacked  too  long. 

Sometimes,  especially  In  hot  weather,  birds  are  frozen  before  sfcor 
ing.  For  this  they  should  be  subjected  for  a  time  to  a  temperature  uf 
from  5°  to  10°  F.,  and  then  stored  in  a  temperature  of  about  80°  F. 
Frozen  meat  of  any  kind  decomposes  very  quickly  when  exposed  to 
warmth,  and  many  persons  consider  that  freezing  injures  the  flavor  *f 
poultry.  For  both  these  reasons  ordinary  oold  storage  is  preferable 
to  freezing. 
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MASKS  OF  GOOD  POTJLTBY. 

Nothing  is  more  important  to  the  average  buyer  of  poultry  than  to 
know  how  to  distinguish  between  good  and  bad,  young  and  old  birds. 
A  good,  fresh  bird  shows  a  well-rounded  form,  with  neat,  compact 
legs  and  no  sharp,  bony  angles  on  the  breast,  indicating  a  lack  of 
tender  white  meat.  The  skin  should  be  a  clear  color  (yellow  being 
preferred  in  the  American  market)  and  free  from  blotches  and  pin- 
feathers;  if  it  looks  tight  and  drawn,  the  bird  has  probably  been 
scalded  before  plucking.  The  flesh  should  be  neither  flabby  nor  stiff, 
but  should  give  evenly  and  gently  when  pressed  by  the  finger. 


In  a  fresh  bird  the  feet  feel  moist,  soft,  and  limber,  and  if  dressed 
with  the  head  on  the  eyes  look  bright  and  full.  As  it  becomes  stale 
the  eyes  shrink  and  the  feet  dry  and  harden;  when  too  stale,  i.  e., 
when  decomposition  is  well  under  way,  the  body  turns  dark  and 
greenish.  Cold-storage  birds  are  commonly  packed  so  closely  that 
the  wings  and  legs  remain  pressed  against  the  body  even  after  the 
birds  have  been  unpacked  some  time.  They  can  usually  be  distin- 
guished by  this  squeezed  look  from  fresh  birds,  which  should  lie  or 

hang  in  a  natural  position. 

AGS. 

One  of  the  commonest  ways  of  testing  the  age  of  dressed  poultry 
is  to  take  the  end  of  the  breastbone  farthest  from  the  bead  between 
thumb  and  finger  and  attempt  to  bend  it  to  one  side.     In  a  very  young 
bird,  say  a  " broiler"  chicken  or  a  green  goose,  it  will  be  easily  bent, 
like  the  cartilage  in  the  human  ear;  in  a  bird  a  year  or  so  old  it  will 
be  brittle,  and  in  an  old  bird  tough  and  hard  to  bend  or  break. 
Unfortunately  tricky  dealers  sometimes  break  the  end  of  the  breast- 
bone before  exhibiting  the  bird,  and  thus  render  the  test  worthless. 
If  the  feet  are  left  on  the  carcass  they  furnish  a  test  of  the  age.     In 
a  young  bird  they  are  soft  and  smooth,  becoming  hard  and  rough  as 
the  bird  grows  older.    The  claws  are  short  and  sharp  in  a  young  bird, 
becoming  longer  and  blunter  with  age  and  use.    The  spur  above  the 
foot  is  also  to  be  observed;  when  the  bird  is  very  young  like  a 
4  *  broiler"  chicken,  it  is  hardly  apparent;  a  few  months  later  it  is  long, 
but  straight;  in  a  mature  bird  it  is  larger  still  and  crooked  at  the  end. 
It  ib  more  developed  in  males  than  in  females  and  capons'. 

Turkeys  up  to  a  year  old  are  said  to  have  black  feet,  which  grow 
pink  up  to  8  years  old  and  then  turn  gradually  gray  and  dull. 

Tte  age  of  pigeons  can  sometimes  be  told  by  the  color  of  the  breast. 
[a  aquabs  the  flesh  looks  whitish  as  seen  through  the  skin,  but  becomes 
oore  and  more  purplish  as  the  bird  grows  older.  Bed  feet  are  also 
cud  to  be  a  sign  of  age  in  a  pigeon. 
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In  ducks  and  geese  the  flexibility  of  the  windpipe  is  a  mark  of 
youth.  When  the  bird  is  young  it  can  be  easily  squeezed  and  moved: 
later  it  grows  rigid  and  fixed. 

Some  of  the  dealers  in  fancy  and  out-of -season  goods  handle  more 
or  less  poultry  which  is  only  partly  plucked,  the  neck,  tail,  and 
wing  feathers  being  left,  probably  to  give  the  bird  a  better  appear- 
ance. However,  an  unplucked  chicken  so  seldom  reaches  the  average 
American  market  that  feather  and  comb  tests  are  of  little  value  here. 
More  commonly  the  wings  of  turkeys,  ducks,  and  geese  are  left 
unplucked  and  furnish  a  clew  to  the  age.  If  the  tips  of  the  quills  at  the 
end  of  the  wing  are  sharply  pointed,  the  bird  is  probably  young;  the 
blunter  they  are  the  older  the  bird. 

Commonly  it  takes  a  trained  eye  to  distinguish  sex  in  dressed  birds* 
but  fortunately  this  is  not  important  save  in  the  case  of  capons. 
When  caponizing  has  been  properly  done  the  head  is  small  for  die  sue 
of  the  body,  the  comb  is  pale  and  withered,  the  body  plumper,  rounder, 
and  larger  than  in  an  ordinary  fowl,  and  the  spur  abortive.  If  the 
operation  was  incomplete,  the  head  will  be  like  that  of  an  ordinary 
bird  and  the  body  less  rounded.  Such  birds,  known  technically  a* 
"slip  capons,'9  are  much  inferior  to  true  capons. 

COOEJNG  POULTEY. 

The  heat  of  cooking  develops  pleasant  flavors,  but  this  is  only  one 
of  several  uses  which  cooking  serves.  If  carried  far  enough,  the  he*i 
kills  dangerous  parasites  or  micro-organisms,  if  such  be  present,  and 
produces  certain  chemical  and  physical  changes  which  probably  make 
the  meat  somewhat  more  digestible. 

CHANGES  ntODUOBD  BY  OOOKXVCk 

The  muscular  tissues  which  form  the  greater  part  of  poultry  flesh 
are  composed  of  fibers  and  connective  tissue  of  varying  toughness. 
Long,  slow  cooking,  as  in  stewing,  gradually  softens  these  fibers  and 
connective  tissues,  and  thus  gives  the  digestive  juices  a  better  chance 
to  act  upon  them.     On  the  other  hand,  the  protein  (nitrogenous  sub- 
stance found  in  the  lean  of  meat)  is  hardened  by  the  strong  heat,  much 
as  white  of  egg,  which  it  resembles  in  chemical  composition,  hardens, 
in  boiling.     Protein  thus  hardened  or  coagulated  is  probably  leas, 
easily  digested  than  slightly  cooked  or  raw  protein,  but  this  disad«< 
vantage  in  the  cooked  meat  is  more  than  compensated  by  its  more 
attractive  taste  and  appearance.    The  heat  of  cooking  also  develops 
acids  in  the  lean  of  the  meat,  which  soften  the  fiber  much  as  thei| 
digestive  juices  themselves  do,  and  thus  aid  digestion.    The  ft*6* 
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too,  are  affected  by  the  heat,  being  separated  from  the  flesh  to  some 
extent  and  in  part  changed  in  flavor  by  browning  more  or  less.  Uf 
course  in  cooking  some  fat  tries  out  from  the  meat,  and  water  is 
driven  off  as  steam  or  vapor  by  the  heat.  Hence  a  fowl  or  any  piece 
of  meat  when  cooked  will  weigh  perceptibly  less  than  before  it  went 
into  the  pot  or  oven.  Such  loss  is  less  noticeable  in  poultry  than  in 
cuts  from  larger  animals,  in  which  a  greater  surface  of  the  flesh  is 
directly  exposed  to  the  action  of  the  heat. 

XBTH0D8  OP  COOKING. 

Boiling,  stewing,  roasting,  broiling,  and  frying  are  the  methods  of 
cooking  ordinarily  used  with  poultry,  as  with  other  meats. 

In  boiling  and  stewing  the  heat  reaches  the  flesh  through  water  in 
irbich  it  is  placed,  and  the  chief  difference  between  the  two  lies  in  the 
EUDonnt  of  heat  applied  at  one  time.  The  choice  to  be  made  between 
them  should  depend  on  whether  the  flesh  only  is  to  be  used,  or  the 
poultry  and  also  the  water  in  which  it  is  cooked.  If  the  flesh  only, 
Jie  bird  should  be  boiled;  that  is,  plunged  into  water  which  is  already 
it  or  near  the  boiling  point  and  allowed  to  stay  at  that  temperature  for 
rom  ten  to  twenty  minutes.  This  exposure  to  the  greater  heat  will 
ause  the  protein  near  the  surfaces  to  harden  and  form  a  sort  of 
oating  through  which  the  juices  of  the  interior  can  not  so  readily 
)ass.  Later  the  pot  should  be  set  in  a  cooler  place  and  the  meat  be 
eft  in  water  below  the  boiling  point  until  the  desired  changes  have 
aken  place  in  its  inner  parts.  When,  on  the  other  hand,  the  water 
Iso  is  to  be  used,  the  bird  should  be  stewed;  that  is,  put  into  water 
rhile  it  is  still  below  the  boiling  point  and  kept  thereuntil  thoroughly 
raked  through,  since  at  a  moderate  temperature  no  impervious  coat- 
}g  of  coagulated  protein  will  form,  and  part  of  the  juices,  etc.,  will 
icape  from  the  meat  into  the  water.     If  a  bird  is  cut  up  before  it 

s tewed,  greater  surface  will  be  exposed  to  the  action  of  the  hot 
ater  and  more  material  will  pass  into  the  water.  Part  of  the  nutri- 
ous  material  in  the  bones,  which  would  otherwise  be  wasted,  can  be 
>oked  out  in  this  way,  adding  to  the  nutritive  value  of  the  broth. 
'  the  stewing  is  kept  up  long  enough  considerable  material,  espe- 
ftlly  the  bodies  which  give  flavor,  will  pass  into  the  broth,  leaving 
e  rather  tasteless  muscle  fibers.  But  it  must  be  remembered  that 
*s»e  fibers  are  the  most  nutritious  parts  of  the  flesh.  Well-made 
oth  is  fairly  rich  in  nutritive  ingredients  and  is  thought  to  be  more 
*ily  digested  than  the  original  meat,  and  for  this  reason  chicken 
otb  is  often  given  to  sick  persons  who  need  their  nourishment  in 
turn  for  a  small  amount  of  work  of  digestion.  Furthermore,  the 
olfa  often  enables  the  invalid  to  take  with  it  the  more  nutritious 
ecui,  rice,  or  other  food  which  would  not  be  relished  otherwise. 
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An  old  fowl  can  sometimes  be  made  tender  without  having  all  ite 
flavor  stewed  away  by  cooking,  as  in  a  French  bain-marie,  where  the 
pot  is  kept  in  warm  water  for  a  long  time,  or  in  a  special  oven  with 
walls  which  do  not  conduct  away  the  heat  readily,  where  it  is  set  for 
hours  in  a  warm  air  chamber. 

In  roasting  and  broiling  poultry  the  heat  reaches  the  meat  through 
the  air  instead  of  through  water.  As  in  boiling,  the  flesh  is  pat  at 
once  into  a  high  temperature  which  causes  the  protein  near  the  sar&oe 
to  harden,  thus  partially  preventing  the  escape  of  the  juices.  If 
recourse  is  had  to  basting,  or  pouring  the  escaped  juices  over  the  hot 
meat,  a  coating  is  formed  over  the  surface  which  aids  in  keeping  in 
the  remainder  of  the  juices.  The  larger  the  fowl  the  longer  the  time 
required  for  the  interior  to  become  hot.  With  a  large  fowl  there  is 
not  much  danger  of  drying  up.  On  the  other  hand,  if  the  bird  ia 
small  there  is  more  danger  of  this,  and  it  should  be  cooked  as  quickly 
as  possible.  Hence  the  rule  that  the  smaller  the  bird  the  hotter  the 
oven  and  the  shorter  the  period  of  cooking  should  be. 

When  the  layer  of  meat  over  the  bones  is  very  thin,  as  in  young 
chicks  or  squabs,  broiling  is  preferable  to  roasting.  Here  very  intense 
heat  is  applied  to  one  side  of  the  meat  until  the  surface  is  coated  over 
with  coagulated  protein,  then  to  the  other  side,  the  interior  being 
cooked  at  the  same  time.  In  this  way  almost  all  the  juices  tit 
retained  and  the  bird  is  cooked  through  without  drying  up. 

In  frying  the  meat  is  surrounded  by  fat  instead  of  water  or  air  mA 
like  broiling,  this  process  seems  appropriate  only  for  thin  pieces  of 
meat.  The  hot  fat  coagulates  the  protein  on  the  surface,  forming  * 
coating  which  keeps  the  juices  in.  It  should  be  very  hot  when  the 
meat  is  put  in,  else  it  will  soak  into  the  flesh  and  spoil  the  flavor. 
Fat,  if  overcooked,  is  commonly  believed  to  be  quite  indigestible,  and 
chicken  or  other  meat  not  properly  fried  is  probably  less  easily  digest- 
ible than  that  cooked  in  other  ways. 

The  amount  of  heat  needed  to  soften  the  fibers  and  develop  the  fa- 
vor of  a  bird,  of  course,  depends  largely  on  its  age  and  toughness 
Long,  slow  cooking,  as  in  stewing  or  boiling,  softens  the  fibers  morv 
thoroughly  than  a  shorter  exposure  to  intense  heat,  as  in  roasting- 
These  methods  are  therefore  preferable  for  an  old,  tough  bird.  A* 
old  rule  given  in  many  cookbooks  is  to  boil  or  stew  a  fowl  "  an  hoo: 
for  each  year  of  its  age  and  one  for  the  pot."  A  large  bird,  of  cour* 
needs  a  longer  exposure  to  the  heat  than  a  small  one,  and  a  genei* 
rule  for  roasting  chickens  and  turkeys  is  twenty  minutes  to  the  pooni 
Ducks  and  geese,  having  tougher  fibers,  require  a  longer  time  f* 
thorough  cooking.  Some  persons,  however,  prefer  ducks,  especiaflj 
wild  ducks,  rare. 
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STUFFING  AND  SAU0E8. 

In  roasting  birds  stuffing  or  dressing — a  mixture  of  crumbs,  egg, 
seasoning,  etc. — is  very  often  put  inside  the  carcass.  Stuffing  serves 
the  double  purpose  of  seasoning  the  bird  and  holding  it  out  in  shape. 
Onions  are  supposed  to  be  indispensable  in  a  good  roast  duck.  Italian 
chestnuts  or  pecans  are  considerd  especially  fine  in  roast  turkey,  and  so 
on  through  the  list.  These  stuffings  do  not  greatly  change  the  food 
value  of  the  birds,  save  as  they  add  their  own  material  to  its  total  com-, 
position,  or  indirectly  as  they  stimulate  appetite  and  through  that  the 
flow  of  the  digestive  juices.  The  various  sauces  and  gravies  serve 
much  the  same  purpose;  if  they  are  made  with  the  gizzard  and  other 
organs  which  would  otherwise  be  unused,  they  have  the  added  advan- 
tage of  saving  these  from  waste. 

FANCY  DISHES  MADE  WITH  POULTRY. 

Cookbooks  and  bills  of  fare  suggest  almost  endless  ways  of  cooking 
poultry,  but  the  differences  between  them  usually  lie  in  the  way  in 
which  the  dishes  are  flavored  by  dressing  or  sauce  or  in  the  way  they 
are  treated  after  their  first  cooking.  Chicken  pie  is  nothing  but  stewed 
or  boiled  chicken  plus  the  crust  and  a  little  sauce,  and  chicken  cro- 
quettes are  rather  finely  divided  boiled  or  roasted  chicken  plus  the 
seasoning,  etc. ,  with  which  the  meat  is  mixed  and  the  crumbs  in  which 
it  is  rolled  before  frying.  The  nutritive  value  of  these  dishes  depends, 
of  coarse,  on  all  the  materials  which  go  into  them. 

POTTED  AND  CANNED  POULTRY. 

The  meat  for  these  goods  is  prepared  in  essentially  the  same  way  as 
if  it  were  to  be  used  immediately,  and  then  is  treated  much  as  any 
>ther  canned  meat  product,  the  object  being  to  sterilize  the  can  con- 
ents  and  exclude  the  air  with  the  micro-organisms  always  present  in 
L  If  sterilization  is  not  complete  there  is,  of  course,  danger  of 
iecompoeition  and  its  attendant  evils.  Another  possible  but  slight 
[anger  is  that  of  poisoning  from  improper  tin  and  solder,  but  this  is 
lot  00  great  with  meats  as  with  fruits  and  vegetables  in  which  the  acids 
id  in  the  formation  of  dangerous  substances.  There  is  no  reason  why 
aimed  poultry,  properly  put  up,  should  not  be  just  as  healthful  as 
reeh,  for  which  it  is  often  a  most  convenient  substitute. 

COMPOSITION  OE  POULTRY  AND  POULTRY  PRODUCTS. 

The  value  of  poultry  or  any  substance  as  food,  of  course,  depends 
poo  the  amount  and  kind  of  material  contained  in  it  which  the  body 
Ln  actually  use.  Not  all  parts  of  food  materials  are  suitable  for  nour- 
hmentt  The  bones  of  poultry,  shells  of  eggs,  and  the  entrails  of 
mlfc*T,  meat,  and  fish,  etc.,  are  almost  or  entirely  useless  as  food. 
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At  different  times  and  in  different  countries  opinions  have  varied  as  to 
the  parts  which  should  be  eaten.  Chicken  feet,  skinned  and  properly 
dressed,  are  used  for  making  broth  or  other  purposes  in  Europe,  though 
they  are  usually  thrown  away  in  this  country.  Few  American  cooks 
would  use  cocks'  combs,  yet  the  French  cook  prizes  them.  As  regards 
the  skin,  which  is  seldom  removed  from  poultry  in  the  ordinary  house- 
hold methods  of  preparation,  some  consider  it  very  palatable,  espe- 
cially if  cooked  until  rather  crisp,  while  others  will  not  eat  it  under 
any  circumstances.  The  liver  and  less  commonly  the  heart  are  liked 
by  many  and  are  often  sold  separately  in  large  markets  as  delicacies, 
though  in  many  small  towns  and  country  regions  they  would  not  be  so 
considered.  In  large  markets  the  demand  for  the  liver  is  so  great 
that  it  is  often  necessary  to  insist  that  it  be  left  in  the  dressed  fowl 
otherwise  it  will  be  removed  by  the  dealer,  as  he  can  readily  sell 
chicken  livers  for  a  fancy  price.  The  head  of  a  bird  is  not  commonly 
eaten  in  the  United  States,  yet  European  cooks  frequently  leave  it  on 
the  cooked  fowl,  since  the  brain  is  considered  a  delicacy.  These  usages 
recall  traditions  of  Roman  or  mediaeval  feasts  with  dishes  of  larks' 
tongues  and  peacocks'  brains,  and  they,  perhaps,  do  not  seem  unreason- 
able even  to  one  not  familiar  with  them.  The  same  can  hardly  be 
said  of  the  custom  observed  in  some  regions  of  Germany,  and  possibly 
elsewhere,  of  eating  the  partially  digested  green  feed  removed  from 
some  game  birds.  This  is  especially  cooked  and  is  said  to  be  palatable. 
Apparently  this  custom  is  limited  to  birds  which  have  fed,  as  they  do 
at  certain  seasons  of  the  year,  almost  exclusively  on  a  plant  like  cres 
or  peppergrass. 

The  waste  parts  are  usually  grouped  together  as  refuse,  and  in 
considering  the  nutritive  value  of  any  kind  of  food,  especially  » 
relation  to  its  cost,  the  proportion  which  they  bear  to  the  really  valu- 
able parts  must  be  taken  into  account  In  experiments  on  the  fatten- 
ing of  chickens  at  the  Canadian  experimental  farms  the  proportions 
of  different  materials  removed  in  dressing  and  drawing  the  birds  were 
ascertained,  the  average  results  for  72  chickens  of  different  breeds,* 
calculated  on  the  basis  of  the  weights  of  the  chickens  as  killed,  beiof 
as  follows:  Dressed  and  drawn  carcass,  not  including  the  giblets,  6*U 
per  cent;  giblets,  5.5;  head  and  feet,  11.2;  feathers,  8.3;  and  entrails. 
8.5  per  cent. 

In  discussions  of  food  the  term  edible  portion  is  applied  to  all  tk 
parts  of  any  article  which  are  not  included  under  the  term  refuse.  1« 
case  of  poultry  and  other  meats  the  edible  portion  includes  the  musa> 
lar  tissue,  fat,  etc.  All  food  materials  are  made  up  of  a  comparative 
small  number  of  chemical  compounds;  namely,  water,  protein,  t»<» 
carbohydrates,  and  mineral  matters  or  ash.  Water  is  essential  to  the 
human  body,  but  it  is  to  be  had  from  so  many  other  sources  that  tin 
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amount  found  in  solid  foods  is  not  ordinarily  thought  of  as  adding  to 
their  nutritive  value.  That  poultry  flesh  contains  water  is  evident 
from  the  fact  that  it  is  moist  and  has  more  or  less  visible  juice. 

The  functions  of  the  different  nutrients  have  been  discussed  at 
length  in  other  publications  of  this  series.0  Suffice  it  to  say  that 
protein  or  other  nitrogenous  material  (especially  the  true  proteid  or 
albumin)  is  essential  for  building  and  repairing  body  tissue,  while  this 
and  the  fats  and  carbohydrates  together  supply  the  needed  energy. 
The  value  of  nutrients  as  sources  of  energy  is  commonly  expressed  in 
terms  of  heat,  the  calorie  being  selected  as  a  unit  The  mineral  mat- 
ters or  ash  present  in  food  supply  material  needed  for  building  bone 
and  other  parte  of  the  body  and  have  various  physiological  uses 
besides.  Poultry,  like  other  flesh  foods,  contains  protein  as  a  charac- 
teristic constituent;  fat  will  also  be  found,  some  of  it  collected  together 
in  larger  or  smaller  masses,  which  may  be  readily  removed  by  mechan- 
ical means,  and  some  so  intimately  associated  with  the  muscle  fibers 
that  it  can  not  readily  be  separated  thus.  Carbohydrates,  chiefly  in 
he  form  of  a  sugar-like  body  called  glycogen,  are  present  in  very 
small  amounts  in  poultry  and  other  flesh,  but,  excepting  in  the  liver 
rod  some  other  internal  organs,  the  quantity  is  so  small  that  it  is  not 
>rdinarily  estimated  in  laboratory  analyses.  Poultry  flesh  also  con- 
aina  mineral  matter  in  small  amount,  though  there  is  no  common 
lousehold  process  which  shows  its  presence.  Should  anyone  care  to 
oafce  the  test  it  will  be  found  that  a  bit  of  poultry  flesh  will  not  burn 
p  completely,  but  will  leave  behind  a  little  incombustible  mineral 
latter. 

A  large  number  of  analyses  of  poultry  and  poultry  products  have 
een  reported  recently  by  the  Connecticut  (Storrs)  Experiment  Sta- 
on.  Others  have  been  published  in  connection  with  the  results  of 
ceding  experiments  and  other  investigations  with  poultry  carried  on 
\  a  number  of  the  experiment  stations,  while  a  considerable  amount 
f  such  analytical  data  has  accumulated  from  other  American  sources. 
ible  1,  here  given,  summarizes  the  results  of  such  analyses  of  raw, 
>okcd,  and  canned  poultry  and  poultry  products,  similar  values  for 
few  other  foods  being  included  for  purposes  of  comparison. 

•  U.  8.  Dept  Agr.,  Farmers'  Bulletin  142. 
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Tabu  1. — Average  composition  of  poultry,  poultry  product*,  and  some  otbrjooto. 


Kind  of  food. 


••••••••••••••a 


Young: 

As  purchased.... 

Edible  portion... 

Meat,  not  including  giblets 

Dark  meat 

Light  meat 

Giblets 

Visible  fat  removed 

liver 

Heart 

Gizzard  

Broiler: 

As  purchased 

Edible  portion 

Meat,  not  including  giblets 

Giblets 

Capon: 

As  purchased 

Edible  portion 

Meat,  not  including  giblets 

Giblets 

Other: 

As  purchased 

Edible  portion 

Meat,  not  inoludlng  giblets 

Giblets 


13.8 


Water. 


1.1 


OTHBB  FOWL. 

Turkey: 

As  purchased 

Edible  portion . 

Dark  meat , 

Light  meat 

Giblets 

Dark  meat,  cooked 

Light  meat,  cooked , 

Young,  as  purchased 

Young,  edible  portion , 

Cooked 

Heart , 

Liver 

Gizzard 

Duck: 

As  purchased 

Edible  portion 

Meat,  not  including  breast  or  gib- 
lets  

Breast 

Giblets 

Duckling: 

As  purchased 

Edible  portion 

Meat,  not  including  giblets 

Giblets , 

Green  goose: 

As  purchased , 

Edible  portion 

Meat,  not  Including  giblets 

Giblets 

Goose: 

As  purchased 

Edible  portion 

Meat,  not  including  giblets 

Giblets 

Gizzard 

Liver 

Pigeon: 

As  purchased 

Edible  portion 

Meat,  not  including  giblets , 

Giblets 

Squabs: 

As  purchased 

Edible  portion 

Meat,  not  including  giblets 

Giblets 


17.6 


35.2 


14.8 


82.4 


15.9 


16.2 


12.2 


11.1 


18.6 


16.6 


55.5 
68.4 
66.9 
70.1 
70.8 
71.0 
74.5 
69.8 
72.0 
72.6 

51.2 
69.7 
69.2 
72.8 

46.8 
56.7 
55.8 
68.8 

47.8 
59.6 
68.4 
64.7 


49.2 
57.4 
67.0 
68.9 
56.7 
58.7 
68.6 
44.7 
66.1 
52.0 
68.6 
69.6 
62.7 

61.4 
61.1 

55.5 
78.9 
78.2 

48.8 

5L7 
48.8 
70.2 

41.9 
48.2 
46.0 
68.7 

48.0 
54.0 
61.8 
70.0 
78.8 
62.6 

55.2 
64.0 
63.2 
68.1 

49.0 
58.0 
56.6 
69.8 


Protein. 


17.8 
2L9 
22.6 
20.8 
2L9 
19.8 
2L8 
22.4 
20.7 
24.7 

15.5 
20.7 
21.1 
18.7 

17.7 
2L5 
2L6 
20.6 

14.4 
20.4 
19.4 
18.7 


19.0 
22.2 
21.4 
26.7 
17.7 
89.2 
816 
16.8 
24.9 
27.8 
16.8 
22.9 
20.5 

15.4 
18.9 

17.4 
22.8 
17.9 

12.0 
14.8 
18.5 
18.9 

18.6 
15.1 
15.0 
22.8 

14.8 
16.6 
16.2 
20.1 
19.6 
16.6 

19.7 
22.8 
22.9 
22.2 

15.7 
18.6 
18.6 
19.8 


Pat 


7.2 
8.9 
10.1 
8.2 
7.4 
6.4 
2.5 
4.2 
5.6 
1.4 

8.8 
8.8 

8.8 
6.1 

17.5 
2L2 
22.1 
14.6 

12.6 
19.2 
16.6 
18.7 


16.2 

18.9 

20.6 

9.4 

28.6 

4.8 

4.9 

5.9 

8.7 

18.4 

18.2 

5.2 

14.6 

16.0 
19.0 

26.1 
2.8 
5.0 

28.0 
88.4 

87.9 
8.1 

81.6 

86.0 

88.8 

7.3 

25.6 
28.7 
81.6 
8.2 
5.8 
15.9 

9.6 
11.0 
12.1 

5.2 

18.6 

22.1 

28.8 

7.8 


hydrates. 


2.4 


iHatot 
combo* 
nonpar 
pound. 


.6 
LS 


8.7 


0.9 
1.1 

LI 
L2 

LI 
L8 
LI 
1.7 
1.4 
L4 

.8 
LI 
LI 
LS 

L0 
LI 
L2 
L3 

.7 
LI 
LO 
L8 


L0 
LS 
LI 
L8 
L2 
2.2 
L8 
.9 
LS 
LS 
LO 
L7 
LI 

LI 
LS 

LO 
LS 
1.8 

.7 
.9 

.7 
L6 

.6 
.9 

.8 
L4 

LO 
LI 
LO 
1.7 
LO 
LS 

LS 
1.6 
L4 
2.8 

LS 
L6 
L4 
9.0 


Catoria. 

•m 

Ml 

1,000 


m 


^2 


^2 

I* 

m 
its 

i.o» 


m 

i.*i 

u 

1.1 


it 

0 

1* 

J 

n 


182 


27 

Tabu*.  1. — Average  oompoeition  of  poultry,  poultry  product*,  etc — OontinowL 


Kind  of  food. 

Refuse. 

Water. 

Protein. 

Fat 

Carbo- 
hydrates. 

Ash. 

Heat  of 

combus- 
tion per 
pound. 

Qfm  jowl— continued. 
Guinea  hen: 

16.4 

Am*  j*jm# 

67.7 
69.1 
68.9 
69.9 

61.5 
69.9 
70.0 
68.9 

61.1 
71.1 
70.6 
74.4 

69.0 
65.9 
66.8 
68.0 

85.7 

6L8 
66.0 
66.1 
87.1 
91.0 
57.6 
46.9 
47.4 
66.9 
41.8 

54.0 
41.6 
46.8 
61.2 
41.8 
17.6 
61.9 
84.8 
88.8 
65.6 
87.0 
U.0 
84.2 
12.0 
85.6 
12.6 
62.6 
68.8 

19.4 
28.1 
28.4 
20.8 

21.6 
24.4 
24.7 
20.1 

21.6 
25.0 
25.7 
21.2 

22.8 
25.0 
25.4 
21.8 

20.1 

26.1 
17.2 
19.4 
2.9 
2.4 
27.7 
20.8 
20.7 
2L8 
18.6 

16.6 
12.0 
16.0 
15.1 
18.4 

7.4 
15.8 
18.9 

6.0 
11.9 

8.8 

1.0 
25.9 
U.4 

9.8 
22.5 

1.8 
.8 

JmsjcmL 
6.4 
6.6 
6.6 
7.1 

4.2 
4.8 
4.6 
7.2 

1.9 
18 
2.8 

2.2 

6.1 
6.8 
7.0 
6.2 

88.7 

4.4 

22.0 
20.8 

8.8 

.2 

12.8 

80.0 

29.2 

8.0 
88.2 

16.1 

22.8 

24.1 

14.7 

24.2 

60.6 

4.4 

2L2 

1.8 

9.8 

4.0 

85.0 

88.7 

1.0 

1.2 

1.8 

.1 

.8 

Pot  ooti. 

Percent 
1.1 
1.8 
1.8 
L8 

1.0 
1.1 
1.1 
1.6 

L2 
1.4 
1.4 

1.8 

1.4 
1.6 
L4 
2.8 

6.6 

8.0 
8.0 
2.5 
L6 
1.6 
2.2 
2.6 
2.7 
1.6 
2.6 

.9 

.6 

.8 

.8 

.8 

6.1 

.9 

10.4 

1.1 

.9 

.7 

8.0 

8.6 

.6 

1.2 

8.6 

.8 

.8 

Cuforfcs. 
780 

Mime  portion 

870 

Meat,  not  including  giblets 

Giblets 

865 

866 

Pheasant: 

As  purchased 

12.0 

780 

Xdible  portion 

880 

Meat,  not  including  giblets 

816 

Giblets ".I 

880 

fessian  pheasant: 

As  purchased 

14.1 

686 

Edible  portion 

740 

Meat,  not  Including;  giblets 

780 

oibicti r.r. 

666 

Qoafl: 

As  purchased 

10.6 

885 

Itdfole  portion 

986 

946 

Gibicts r.r. 

970 

PIBIITID  POUI/TBY  MSAT. 

Smoked  goose  breast  (Including  akin 
end  fat) 

2,210 
846 

Smoked  goose  breast  (skin  and  outer 

Potted  turkey 

1.880 

Potted  chicken 

1.J80 
800 

6.1 
4.8 

ffrnrreri  ^hiAWm  gumbo  soup. ......... 

160 

Canned  boned  chicken.....'. 

1,246 
1,825 
1,790 

Canned  sandwich  chicken ............ 

Sinned  quail .'. 

1.7 
4.8 

985 

2,075 

OTHKB  KINDS  09  FOOD. 

leef,  sirloin  steak,  as  purchased 

12.8 
28.8 
14.8 
18.4 
19.7 
11.2 
17.7 
19.7 

b*tf[  brisket*  as  purchased 

4nb  chona.  as  purchased 

tork,  cbopaj  as  purchased 

•^rk^  enlt'fet,  as  purchased .....  ...... 

taiibat.  fresh,  steaks,  as  purchased. . . 

[ackerel,  salt,  as  purchased 

8.8 

11.2 

B*r."f7.v..!7y..::....::. :„:::.:::. 

5.0 

KfM^e  ae  purchased 

2.4 

76.1 
52.7 
69.6 
14.7 
10.8 

hfsit  flour. ........ ,  . ....  r 

heat  bresul.  white 

»tatoeo  an  purchased ..,...,...,,..,., 

20.0 
26.0 

The  proportions  of  the  different  nutrients  in  poultry  and  poultry 
roducts  are  shown  in  Table  1,  but  before  considering  this  phase  of 
e  subject  in  detail  it  is  desirable  to  speak  of  another  important  mat- 
r,  namely,  the  digestibility  of  poultry;  since  statistics  of  this  nature 
o  needed  in  connection  with  any  adequate  discussion  of  nutritive 
lue. 
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DIGESTIBILITY  OF  POULTRY. 

It  is  not  alone  the  amount  of  nutritive  ingredients  in  a  given  food 
which  determines  its  real  nutritive  value,  but  the  amount  of  these 
which  the  digestive  organs  can  set  free  for  the  use  of  the  body.  From 
many  digestion  experiments  it  has  been  learned  that  not  all  kinds  of 
foods  are  digested  with  equal  completeness.  The  thoroughness  of 
digestion  is  learned  by  experiments  with  man  and  other  animals,  or 
by  artificial  digestion  experiments  in  which  specially  prepared  fer- 
ments are  used  and  body  conditions  are  approximated  more  or  less 
closely.  Few  experiments  have  been  made  with  the  special  object  of 
learning  how  thoroughly  poultry  and  poultry  products  are  digested,  but 
some  of  the  investigations  conducted  by  this  Department  and  by  others 
furnish  information  on  the  subject,  although  designed  primarily  for 
other  purposes.  For  instance,  in  several  of  the  digestion  experiments 
carried  on  at  the  Maine  Experiment  Station,  chicken  formed  a  part  of 
the  diet,  and  an  idea  of  its  digestibility  may  be  learned  by  comparing 
the  results  of  these  experiments  with  others  in  which  chicken  *ts 
replaced  by  beef.  From  all  the  available  evidence  it  seems  fair  to  as- 
sume that  poultry  flesh  is  as  thoroughly  digested  as  that  of  other  domes- 
tic animals  commonly  used  for  food.  As  a  result  of  a  large  number  of 
experiments  it  is  believed  that  on  an  average  97  per  cent  of  the  pro- 
tein, 95  per  cent  of  the  fat,  and  98  per  cent  of  the  carbohydrates  pres- 
ent in  fish  and  meat  of  all  kinds  is  digested.  These  values  may  be 
assumed  therefore  to  represent  the  digestibility  of  poultry  until  mort 
evidence  is  at  hand.  In  calculating  the  amounts  of  nutrients  furnished 
by  different  foods  it  is  a  common  practice  with  many  American  in- 
vestigators to  use  the  factors  just  quoted  for  all  animal  foods.  Tfaej 
are  somewhat  larger  than  the  corresponding  factors  for  vegetable 
foods,  namely,  protein  84  per  cent,  fats  90  per  cent,  and  carbohydrates 
97  per  cent.  In  other  words,  animal  foods,  including  meats,  poultry 
fish,  and  other  animal  products,  are,  generally  speaking,  considered 
somewhat  more  digestible  than  vegetable  foods. 

By  the  use  of  these  percentages  it  is  easy  to  estimate  the  digestible 
nutrients  of  any  kind  of  food  whose  chemical  composition  is  knovn. 
and  they  have  been  employed  in  calculating  the  value  for  digestibh 
nutrients  in  some  of  the  kinds  of  poultry  flesh  included.  The  result* 
of  the  calculations  are  included  in  Table  2,  accompanying,  which  at* 
includes  similar  values  for  some  of  the  more  common  cuts  of  beef 
veal,  and  lamb  for  purposes  of  comparison.  Such  values  can  be  read 
ily  calculated  if  desired  for  the  other  kinds  of  poultry  and  poultrf 
products. 
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Tabu  l—Rtfum,  Jndigatible  nutrient*,  digetHbte  nutrient*,  and  available  energy  tn 

poultry  and  eome  other  food*. 


Kind  of  food. 


Chicken: 

As  purchased., 

Edible  portion, 
Fowl: 

Asporchssed. 

Rdlhte  portion. 

Turkey: 

As  purchased., 
Edible  portion. 


Duck: 

As  purchased 

Bdtbla  portion 

Oooee: 

As  purchased 

Sdlble  portion 

Beef,  sirloin  steak,  as  pur- 
chased  

Baltbut.  fresh,  steaks,  as  pur- 
chased  

Em  as  purchased 

Butter  I!!!!!!I!!!!!1!!!!II"! 

Wheat  hread,  white 

Potatoes,  as  purchased 


Refuse. 


Perd. 
18.8 


86.2 
14.8 


lft.9 
11.1 


12.8 

17.7 
11.2 


20.0 


Indigest- 
ible nu- 
trients. 


d. 

0,9 

1.2 

1.0 
1.7 

1.9 
2.2 

1.8 
2.0 

1.5 
1.8 

L2 

.7 
2.8 

.8 
49 
8.4 

.9 


Water. 


PtrcL 
86.8 
68.4 

47.8 
89.6 

49.2 
87.4 

8L4 
61.1 

48.0 
84.0 

54.0 

6L9 
66.6 
87.0 
11.0 
86.6 
82.6 


Pro- 
tein. 


FercL 
17.8 
21.2 

14.0 
19.8 

18.4 
21.6 

14.9 
17.8 

14.4 
18.1 

16.0 

14.8 
11.6 
8.2 
1.0 
7.9 
1.6 


l*t 


PtrcL 
6.8 
8.4 

12.0 
18.2 

15.4 
18.0 

15.2 
18.1 

21.2 
27.8 

15.8 

4.2 
8.8 

8.8 

80.8 

1.1 

.1 


Carbo- 
hydrates. 


JtHT  ttm 


4.9 


51.1 
14.8 


PercL 


1. 


Fuel  val- 
ue per 
pound. 


Calorim. 
686 

780 

790 
1,170 

1,026 
1,195 

946 

1,126 

1,820 
1,485 

970 

475 


8,480 

1,166 

805 


Judged  by  these  figures,  it  will  be  seen  that  poultry  compares  very 
favorably  with  the  other  flesh  foods.  Of  course,  such  average  values  as 
are  given  in  Table  2  do  not  represent  the  exact  amount  of  nourishment 
each  individual  would  get  from  the  food  materials  quoted;  for  the 
power  of  digestion  varies  with  individuals.  Nor  do  they  refer  to  the 
*ase  and  quickness  of  digestion;  such  conditions  also  differ  with  dif- 
ferent persons,  and  doubtless  depend  somewhat  upon  the  way  in  which 
he  food  is  cooked  and  upon  the  toughness  or  tenderness  of  the  par- 
icular  sample.  Such  variations,  however,  so  far  as  we  know,  are 
comparatively  slight  among  normal  persons,  and  the  figures  in  the  table 
a*y  be  taken,  until  more  definite  information  is  available,  to  indicate 
he  amount  digested  by  the  average  healthy  person. 


HTJTKITIVE  VALUE  OP  P0TJLTBY. 

In  trying  to  learn  the  nutritive  values  of  different  kinds  of  food  as 
frown  in  Table  1,  it  should  be  remembered  that  the  greater  the  propor- 
&n  of  refuse  and  water  the  smaller  will  be  the  proportion  of  nutritive 
aierial,  and  that  the  presence  of  fat  raises  the  fuel  value,  while 
•fuse,  water,  and  ash  lower  it.  It  is  evident  that  many  of  the  state- 
s'* nte  in  the  following  pages  apply  to  such  values  as  are  included  in 
able  2  as  well  as  to  those  in  Table  1,  since  the  former  were  computed 
ora  the  latter  by  uniform  factors. 

It  may  be  interesting  in  discussing  the  value  of  poultry  as  food  to 
tice  how  the  different  kinds  of  meats,  taken  as  a  class,  compare  in 
tritive  value  with  the  other  classes  of  foods,  such  as  milk,  eggs, 
getables,  fruits,  cereals,  bread,  etc.    As  might  be  expected,  poultry 
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flesh  is  very  similar  in  composition  to  other  sorts  of  meat,  and  in  gen- 
eral meat  contains  less  water  than  milk  but  more  than  eggs  or  cheese, 
the  common  animal  foods  with  which  it  would  be  ordinarily  compared 
As  regards  its  fat  content,  the  proportion  of  this  nutrient  is  on  an 
average  greater  than  the  amount  in  milk  or  eggs,  but,  of  course, 
except  in  such  cuts  as  fat  pork,  much  less  than  in  butter,  lard,  or  other 
similar  materials  which  are  mostly  pure  fat  Nearly  all  vegetable 
foods  contain  larger  proportions  of  carbohydrates  than  do  animal 
foods.  Protein  and  fat  are  the  characteristic  nutrients  in  meats  of  all 
kinds,  the  proportions  varying  within  rather  wide  limits  in  different 
kinds  and  cuts  and  within  less  wide  limits  in  different  specimens  of  the 
same  kind  and  cut,  the  figures  in  Table  1  being  simply  the  best  aver- 
age values  which  are  at  present  available.  Meats  supply  a  consider- 
able amount  of  fat,  but  not  in  such  large  proportions  that  the  body 
could  get  readily  all  the  fuel  it  needed  from  them  without  getting  s 
superfluous  amount  of  protein.  Hence  the  ordinary  custom  of  living 
on  a  mixed  diet  of  meats — i.  e.,  nitrogenous  foods  and  vegetables  or 
carbonaceous  foods — is  very  sensible,  because  it  readily  furnishes  s 
sufficiency  of  both  building  material  and  fuel  without  loading  the 
digestive  organs  with  a  great  excess  of  either. 

COMPABIBOH  OF  POULTET  AXD  OTHBE  MEATS  AHD  OF 

DIFFERENT  KOTOS  OF  FOTTLTBY. 

When  we  compare  the  meat  of  poultry  with  that  of  beef,  veal,  lamb, 
and  pork,  we  find  that  on  the  average  the  refuse  in  poultry  is  slightlj 
less.  On  an  average  the  various  kinds  of  poultry  furnish  not  far  from 
5  per  cent  more  protein  than  the  other  kinds  of  meat  included  in  the 
table  and  a  very  little  more  ash.  On  the  other  hand,  most  of  them 
contain  considerably  less  fat  and  have  a  relatively  smaller  fuel  value. 
As  far  as  the  nutritive  value  alone  is  concerned,  the  general  advantage 
of  poultry  over  the  other  meats  thus  appears  to  be  that,  pound  for 
pound,  it  contains  very  slightly  more  of  the  building  materials  needed 
by  the  body;  its  disadvantage  is  that  it  furnishes  less  of  the  energy 
giving  material  than  the  fatter  meats. 

As  regards  poultry  of  different  sorts,  in  general  the  light-fleshed 
birds  are  richer  in  protein  and  poorer  in  fat  than  the  others*  Prob- 
ably in  all  the  light-fleshed  varieties,  at  any  rate  in  chickens,  the  young 
birds  yield  a  larger  proportion  of  protein  and  a  smaller  proportion  ol 
fat  than  the  older  ones  of  the  same  kind;  while  in  the  dark-fleaheJ 
varieties  the  young  are  richer  in  fat  and  poorer  in  protein.  As  * 
general  thing  the  young  birds  contain  less  refuse,  which  means  than 
the  proportion  of  bone  to  total  weight  is  smaller.  Their  flesh  atv> 
contains  more  water,  which  may  indicate  that  it  is  not  so  solid  and 
compact  as  in  the  old  birds. 
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Soma  of  these  differences  in  nutritive  value  in  the  various  kinds  of 
poultry  mre  perhaps  large  enough  to  be  carefully  considered  in  plan- 
ning dietaries.  If  chicken  with  its  8  per  cent  of  fat  were  substituted 
in  a  menu  for  green  goose  with  its  33  per  cent,  or  turkey  with  20  per 
cent  protein,  for  duckling  with  13  per  cent,  the  proportion  of  building 
material  and  fuel  furnished  to  the  body  might  be  noticeably  changed. 
Bat  too  much  importance  should  not  be  put  on  the  differences  between 
closely  related  birds,  such  as  chicken  and  turkey,  hen  and  capon;  such 
differences  are  too  small  to  seriously  affect  the  nutritive  value  of  the 
diet  under  ordinary  circumstances.  Moreover,  as  was  noticed  in  the 
comparison  of  poultry  with  other  kinds  of  meat,  these  differences  vary 
with  individual  specimens,  or  the  greater  nutritive  value  which  one 
kind  seems  from  the  table  of  composition  to  possess  may  be  counter- 
balanced by  greater  losses  in  cooking,  toughness  of  the  particular 
bird,  or  by  higher  price.  The  consideration  of  price  is  so  important 
that  it  will  be  discussed  at  length  in  a  later  section. 

Various  beliefs  are  current  regarding  the  comparative  value  of 
poultry  and  other  meats,  and  of  different  parts  of  the  same  bird. 
There  is  a  theory  that  poultry,  along  with  veal  and  lamb,  is  more 
healthful  than  red  meats  (beef),  because  it  contains  less  of  certain  unde- 
sirable nitrogenous  extractives,  and  some  physicians  have  forbidden 
the  use  of  red  meats  to  patients,  especially  those  troubled  with  gout 
and  kidney  diseases.  Recent  German  experiments  indicate  that  the 
differences  in  this  regard  between  the  two  classes  of  meat  are  inconsid- 
erable, and  that  they  are  quite  as  much  in  favor  of  the  red  as  of  the 
»o~<caUed  "white"  meats. 

Many  people  maintain  that  while  duck  breast  is  very  nutritious  and 
juite  easily  digested  the  rest  of  the  bird  is  hardly  fit  to  eat  From 
be  figures  in  Table  1  it  will  be  seen  that  the  breast  contains  S  per  cent 
uore  protein  and  24  per  cent  less  fat  than  the  other  edible  portions. 
t  ib  a  matter  of  common  belief  that  a  large  amount  of  cooked  fat  of 
ieat  or  poultry  is  not  easily  digestible  for  many  persons.  If  this  be 
he  case,  it  would  naturally  follow  that  the  breast  would  give  the  diges- 
ive  system  less  work  to  do  than  other  parts,  besides  furnishing  more 
rotein  from  the  same  weight  of  meat,  and  would  really  be  a  more 
itisfactory  food,  especially  for  invalids. 

There  is  also  a  theory  that  the  light  meat  of  chicken,  turkey,  etc. ,  is 
lore  easily  digested,  because  more  tender,  than  the  dark.  A  glance  at 
te  figures  for  chicken  and  turkey  in  Table  1  will  show  that  the  light 
cat  of  these  birds,  and  especially  of  turkey,  contains  more  protein 
k!  lees  fat  than  the  dark,  and  may  therefore  yield  more  nourishment 
r  the  same  amount  of  digestive  effort  But  this  difference  in  nutri- 
re  value,  as  far  as  can  be  definitely  stated,  depends  on  the  chemical 
opposition  rather  than  on  the  texture  of  the  fibers.  Artificial  diges- 
io  experiments  have  shown  that  light  and  dark  meat  of  poultry  do 
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not  differ  materially  as  regards  the  amounts  digested  in  a  given  time 
under  uniform  conditions.  In  some  recent  experiments  with  man  it  was 
found  that  boiled  chicken  left  the  stomach  more  quickly  than  roasted 
It  seems  fair  to  say  that  little  is  definitely  known,  save  that  the 
differences  in  the  nutritive  value  of  light  and  dark  meat  are  certainly 
too  small  to  affect  any  save  possibly  the  very  weakest  digestions.  It 
seems  probable  that  as  regards  ease  of  digestion  the  mode  of  cooking, 
as  well  as  differences  in  composition  or  texture,  has  an  effect  on  both 
light  and  dark  meat. 

COST  07  POULTEY. 

The  price  of  poultry  varies  largely  with  the  season,  region,  and 
market.  Table  8  shows  the  average  wholesale  price  per  pound  of  the 
more  common  kinds  of  poultry  at  various  seasons.  Its  figures,  like 
those  in  Table  4,  were  calculated  from  the  market  reports  from 
Boston,  Chicago,  Denver,  New  Orleans,  New  York,  and  St.  Louis, 
obtained  through  the  Division  of  Statistics  of  thi6  Department. 

Tabl*  3. — Average  wholesale  price  per  pound  of  poultry  at  deferent 


Kind  of  poultry. 


Chickens 
Turkeys. 
Docks... 


June. 


U 

12 

10 

8 


July. 


OmU, 
13 
18 

11* 
10 


U 
16 
14 

9* 


X 


n 

14 

itftl 

12 


11 
15 
14 
U 


15 
14 
11 


Of*** 


u 

H 

U 


One  of  the  most  interesting  things  shown  by  Table  3  is  the  compara- 
tively slight  variation  between  winter  and  summer  prices.  Chickens 
on  an  average  appear  to  vary  only  1  cent  per  pound,  turkeys  8  cent*, 
and  ducks  and  geese  2  cents.  Cold-storage  poultry  probably  helps  it 
keeping  prices  steady,  as  the  storage  men  can  put  their  birds  on  the 
market  whenever  the  price  tends  to  rise  in  off  seasons  and  can  put  the 
new  birds  into  storage  when  there  is  danger  of  a  glut  in  the  market 
Retail  prices  vary  very  much  with  the  season,  especially  in  smaller 
towns,  where  part  of  the  supply  comes  direct  from  the  farms. 

In  the  following  table  is  shown  the  average  wholesale  price  per 
pound  of  the  several  kinds  of  poultry  in  the  markets  of  a  number  i»f 
American  cities: 


Table  4. — Average  wholesale  price  per  pound  of  poultry  in  a  number  of  American 


Kind  of  poultry. 


Chickens. 
Turkeys. . 
Ducks.... 

00086  . ... 


Boston. 


OenU. 

14.0 

18.5 

18.5 

018.0 


Chicago. 


OenU. 
12.5 
14.5 
18.0 
10.0 


Denver. 


OenU. 

9.1 

U.0 

11.5 

U.0 


Ker  Or- 


al2.6 

12.0 

•U.0 


a  Rates  for  June.  December.  January,  and  February  only . 

•  Broilers  not  included. 

•  Bates  for  December,  January,  and  February  only  included. 


New     I 
York. 


511.0 
14.  Q 
15.0 
tt.6 


SLUc* 
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inference  in  the  prices  of  pMdnry  in  iii+r*-z  r*r*i  -?  -± 
f  at  the  same  time  is  also  very  inter^»r:r,g.  T\'m\*  ±  iziu:a.-»*s 
thof  what  is  conunonly  believed,  that  :r.  :h*  *s.r::i  u:.i  ^"-sr. 
r  is  less  expensive  than  in  the  North  az>i  Ea^_  T~l±  ilf »?*-*:* 
mblv  much  more  noticeable  in  retail  :ri:«  in  ::>?  -/.--^Trr  =ui-- 
lan  in  the  -wholesale  prices  in  the  larg*  writer*.  Tr.-?  -  >i?  ir* 
ar  in  the  South  and  West,  probably  b«ea:x  ti-y  r*i:-i:r*  !->.-? 
n  warmer,  steadier  climates,  and  because  fe**i  ar>i.  iz  -  =.-*  m-^-. 
are  cheaper  there. 

e  retail  prices  of  bird*  are  very  variable,  ever.  «  v.*  sine  :.*:* 
time.  The  prices  for  birds  of  the  same  '.-  •  :r-ay  iiier  :::  •■*■:• 
lboring  stores,  and  very  justly.  If  a«i*a>r  k-^r*1  k.-.  i.:rr^.:r;v-- 
ing  shop,  -well  supplied  with  perishable,  far.:;.,  ar.:  .. =.:-  r-w^.  n 
is,  and  is  ready  to  deliver  them  anvwhere  a:  u  m-rr-er-r*-  n->d"e.  h* 
t,  other  things  being  equal,  charge  more  than  ••>.  i^iirr  -*:.•.• 
)s  a  less  expensive  stock  and  sends  his  delivery  ■*■■*:.'.  r.  ■  r.  ::? 
ads  once  or  twice  a  day.  Each  purchase  r  niu.-it  -ieoi-ie  :  r  r.!.*r.-e!f 
jther  or  not  he  can  afford  to  pay  fur  the  *x?ra  '.i..r:v*rJ  »::»«■  nr.«i 
ge  of  choice  of  the  more  expensive  mark*1'.  H-  w!!!.  :.  .■w*v*r. 
tys  find  it  good  economy  to  trade  only  in  mark-:-  wLi*-h  have 
pie  facilities  for  caring  for  their  stock  and  which  are  kept  .-/rn.ipu- 
slv  clean. 

It  is  almost  impossible  to  estimate  what  relation  retail  prices  hear 
the  current  wholesale  prices.  It  may  perhaps  lie  interesting  to 
te  that  a  reliable  New  York  dealer,  who  keeps  an  excellent  shop  and 
obably  charges  prices  slightly  above  the  average  retailer,  gave  el- 
ites of  what  he  considered  the  average  retail  price  for  poultry  in 
sw  York  City,  which  were  about  twice  the  wholesale  prices  as  given 
Table  4.  Similar  estimates  obtained  in  Middletown,  Conn.,  gave 
ices  a  little  higher  in  winter  and  lower  in  summer  than  those  of  the 
«w  York  dealer.  Of  course,  in  the  country,  especially  from  farms 
fare  poultry  raising  is  a  secondary  affair,  good  bird<  can  sometimes 
*Wght  for  little  more  than  the  wholesale  prices. 
The  less  common  kinds  of  poultry,  such  as  M^uab  and  pheasant, 
Wng luxuries  and  rather  scarce,  are  naturally  expensive  beyond  all 
•^parison  with  the  standard  kinds. 

Although  the  market  price  is  a  most  important  factor  in  determining 
[Wether  poultry  is  a  cheap  or  a  dear  kind  of  food,  it  is  not  the  only 
■?"  ^xas^  ^  ^°  *rue  nutritive  value  of  any  kind  of  meat  does  not 
■pend  entirely  on  its  composition,  but  on  the  amount  of  digcstibln 
«j     ^  which  it  contains,  its  wholcsomeness,  etc.,  so  the  real  cost 

poultry  as  food  depends  not  on  its  price  per  pound,  but  on  the  price 
1/jfor  its  actual  nutrients.    Two  kinds  of  poultry,  say  chickens  and 
?**>  nay  cost  the  same  per  pound,  but  if  the  chicken  contain*  lg 
^^  and  water  and  a  smaller  proportion  of  indige***1 
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the  same  amount  of  money  spent  for  it  will  provide  more  actual  noor 
ishment,  and  it  will  be  a  truly  cheaper  food  than  the  goose.  Again 
if  turkeys  cost  slightly  more  per  pound  than  chickens,  but  contain 
larger  proportion  of  available  nutrients,  they  may  really  be  the  mor 
economical. 

Table  5  shows  the  average  cost  per  pound  of  digestible  protein  ao 
fat  and  the  average  cost  per  1,000  calories  of  available  energy  furnish* 
by  different  kinds  of  poultry  at  certain  prices  per  pound,  which  w 
believed  to  represent  actual  conditions.  It  shows  further  the  amora 
of  total  digestible  nutrients  and  available  energy  which  can  be  pui 
chased  for  10  cents  in  the  different  kinds  of  poultry  at  the  assume 
values  per  pound. 

Tablb  5. — Cost  of  digestible  nutrients  per  pound  and  of  available  energy  per  1,000  oairwa 
and  amounts  ofdiavstibUnutrientoandavaUafa  1°  ca^  h?** 

and  some  other  foods  at  certain  prices  per  pound. 


Price 
pound. 

Cost  per  pound. 

Cost  per 

1.000 
calories 

of 
energy. 

Amount  for  10  eenta 

Kind  of  food. 

Protein. 

Fat 

Total 
weight. 

Protein. 

Fat 

~ 

Chicken 

Cents. 
15 
18 
20 
20 
25 
88 
28 
28 
28 
25 
80 
20 
28 
29 
19 
100 
40 
18 
68 
25 
12 
20 
12 
12 
10 

7 
16 

8 
25 

8 

6 

5 

1 

1.6 

DoGar*. 

0.90 

1.08 

1.20 

1.16 

1.45 

2.20 

L68 

1.25 

1.52 

1.68 

2.69 

1.S9 

1.94 

2.18 

1.01 

4.78 

1.85 

.94 

8.82 

1.60 

.75 

1.87 

.92 

6.67 

.98 

.45 

1.89 

.94 

26.00 

.81 

.77 

.29 

.67 

6.00 

DoBan. 
0.97 
1.17 
1.80 
2.94 
8.68 
6.59 
1.69 
1.49 
1.82 
1.64 
1.18 

.88 
1.16 

.94 
8.78 
25.00 
6.90 
2.00 
8.28 

Dollar*. 

0.15 
.18 
.20 
.81 
.89 
.60 
.26 
.22 
.27 
.26 
.22 
.16 
.21 
.18 
.82 

L70 

.ao 

.28 
.54 
.25 
.17 
.22 
.10 
.08 
.46 
.22 
.26 
.10 
.07 
.02 
.05 
.08 
.08 
.08 

JftwiMfa 

0.67 

.66 

.50 

.60 

.40 

.26 

.86 

.48 

.86 

.40 

.88 

.60 

.86 

.84 

.68 

.10 

.25 

.66 

.17 

.40 

.83 

.60 

.88 

.88 

1.00 

L43 

.68 

8.88 

.40 

8.83 

1.67 

2.00 

10.00 

6.67 

I\mnd. 
0.11 
.09 
.08 
.00 
.07 
.05 
.06 
.08 
.07 
.06 
.04 
.07 
.06 
.06 
.10 
.02 
.06 
.11 
.06 
.06 
.18 
.07 
.11 
.02 
.U 
.22 
.07 

PommtL 

a  io 

.08 
.08 
.08 
.08 
.02 
.06 
.07 
.05 
.06 
.09 
.12 
.09 
.11 
.08 

*! 

Do 

\ 

Do 

i 

Boosting  chicken 

1 

Do 

I 

Do 

l 

Capon...... 

1 

Turkey 

m 

Do 

I 

Duck 

1 

Duckling 

4 

Goose  ..7 

J 

Do 

J 

Green  goose 

J 

Guinea  hen 

i 

Pheasant ..** 

i 

Qn*1i 

.m 

.06 
.08 
.06 
.06 

.07 
.19 

.08 

Pigeon 

Squab 

Beef,  sirloin 

Pork,  salt  fat 

tj 

Cod,  salt 

.01 
.06 
.82 
.11 
.08 
.02 
.06 
.01 
.02 

Eggs,  24  cents  per  dozen  .... 

Butter 

.11 
.82 
.16 
.86 
.16 
.02 

Wheat  flour 

Wheat  bread 

Potatoes,  GO  cents  per  bushel . 

The  table  will  be  found  especially  interesting  in  comparing  tbe 
economy  of  different  kinds  of  food.     Of  course,  when  the  price 
the  actual  cost  of  the  nutrients  supplied  for  a  given  sum  will 
with  it    The  prices  quoted,  which  are  based  on  all  the  data  *1 
could  be  collected,  are  intended  to  represent  as  nearly  as  possible! 
average  retail  prices  for  all  reported  markets  for  different 
They  are  very  probably  not  absolutely  correct,  but  more  satisfy 
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lata  were  not  available,  and  it  is  believed  they  are  sufficiently  accurate 
»  show  how  the  different  kinds  of  poultry  compare  with  each  other 
nd  with  other  foods  as  to  the  cost  of  the  nutrients  which  they  fur- 
ifih.  Table  5  shows  the  relative  cost  of  digestible  protein  and  avail- 
(>le  energy  when  supplied  by  poultry  and  some  other  foods  and  also 
hat  amounts  of  digestible  protein,  fat,  and  available  energy  10  cents 
>ent  for  various  foods  at  the  prices  given  in  the  first  column  will 
ipply.  If  in  chicken  at  18  cents  per  pound,  a  pound  of  digestible 
rotein  costs  91-08  and  1,000  calories  of  available  energy  18  cents,  it 
evident  that  10  cents  spent  for  the  same  fowl  would  furnish  a  little 
ore  than  one-half  a  pound  of  material,  with  0.09  of  a  pound  of 
geatible  protein  and  556  calories  of  available  energy. 
From  the  figures  given  in  the  table  it  may  be  seen  that  chickens, 
ung  and  old,  up  to  25  or  30  cents  per  pound,  turkey,  low-priced 
ose,  guinea  hen,  and  pigeon  are  as  cheap  sources  of  protein  as  the 
>re  expensive  cuts  of  beef  and  mutton,  but  that  none  of  these, 
less  it  be  the  low-priced  chickens,  is  as  cheap  in  this  respect  as  the 
►re  inexpensive  cuts  of  beef  and  pork.  When  we  consider  the  cost 
the  energy  supplied  by  the  various  kinds  of  meat  we  find  that 
r-prioed  chicken  and  goose  compare  in  economy  with  the  low- 
ced  cuts  of  beef  and  pork,  and  chicken,  turkey,  duckling,  goose, 
I  pigeon  with  the  more  expensive  cuts  of  beef  and  mutton.  Both 
protein  and  the  energy  of  capon,  duck,  green  goose,  and  especially 
pheasant,  quail,  and  squab,  are  much  more  expensive  than  those 
m  the  ordinary  meats.  Chicken  at  low  prices,  turkey,  goose,  pigeon, 
.,  where  available,  guinea  hen,  seem,  then,  to  be  the  kinds  of  poultry 
ch  are  really  as  economical  as  ordinary  beef,  mutton,  and  pork. 
<:ken  and  turkey  at  out-of -season  prices,  capon,  duck,  duckling,  and 
?n  goose  are  more  expensive  as  sources  of  protein  and  energy, 
le  pheasant,  quail,  and  squab  are  among  the  most  expensive  of  all 

PLACE  OP  POXTLTKY  DT  THE  DIET. 

f  course,  the  first  essential  in  any  diet  is  a  supply  of  the  different 
la  of  nutrients  large  enough  to  meet  the  needs  of  the  body,  and  in 
ooAble  proportions.  Another  important  point  is  the  attractive- 
of  the  food,  and  to  attain  this  good  cooking  and  variety  of  mate- 
come  into  consideration.  It  is  obvious  that  the  more  monev  one 
ipeod  on  food  the  easier  it  is  to  obtain  the  variety  which  helps 
rd  attractiveness.  The  question  before  us  now  is,  How  much 
I  Try  should  be  used  by  people  of  different  circumstances  in  order 
>tain  this  variety.  Most  persons  agree  that  poultry  of  different 
i  makes  delicious  eating,  and  the  question  of  its  use  is  mainly  one 
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If  every  penny  must  be  made  to  count  for  actual  nourishment, 
poultry  should  ordinarily  play  a  small  part  in  the  meals  of  people  who 
buy  in  city  markets.  Low-priced  chicken  is  practically  the  only  kind 
which  compares  in  real  economy  of  nutrients  furnished  for  a  given 
sum  with  the  cheaper  kinds  of  beef  and  pork,  and  then  only  because 
by  using  the  broth,  parts  otherwise  wasted  can  be  utilised.  If  tbe 
income  is  large  enough  to  warrant  paying  a  little  extra  for  the  sake  of 
variety,  chicken,  turkey,  and  goose  in  their  season  will  make  very 
nutritious  and  pleasant  changes  in  the  bill  of  fare  and  will  not  be  anj 
more  extravagant  than  sirloin  of  beef  or  leg  of  lamb.  Families  thu 
can  afford  porterhouse  steaks  and  rib  chops  of  lamb  would  do  well  w 
introduce  duck  and  goose  as  well  as  chicken  and  turkey  into  their  bills 
of  fare,  for  in  this  way  they  can  get  a  much  greater  variety  of  mat 
without  any  added  expense.  Pheasant  and  squab  are  delicacies  and 
have  their  place  in  costly  menus,  but  they  are  too  expensive  to  be 
ordinarily  used  by  people  who  have  to  consider  the  amount  of  their 
butchers9  bills. 

Whether  or  not  a  given  amount  of  poultry  will  "  go  farther"  tbaa 
a  like  quantity  of  beef  or  other  meat  is  a  point  which  should  be  taken 
into  account  in  discussing  the  relative  economy  of  its  use.  Unfortu 
nately  this  is  a  question  on  which  it  is  not  easy  to  obtain  secant* 
information.  It  is  a  common  belief  that  certain  dishes,  such  as  friej 
asseed  chicken,  will  serve  a  rather  larger  number  of  persons  in  pro 
portion  to  the  amount  of  chicken  used,  and  are  more  economical  u 
this  respect  than  roast  or  fried  chicken.  Of  course,  all  such  statej 
ments  as  the  above  should  not  be  taken  as  hard-and-fast  rules. 

Whether  or  not  it  is  actually  more  easily  digested,  the  meatw 
poultry,  especially  of  the  white-fleshed  kinds,  is  so  delicate  and  apw 
tizing  that  it  often  has  for  convalescents  and  invalids,  whose  appetite 
are  capricious,  a  value  far  beyond  its  cost.  If  a  person  can  relii 
squab  when  the  sight  of  roast  beef  sickens  him,  he  would  probaMj 
get  more  good  from  squab  than  beef,  though  its  nutrients  cost  p* 
about  twice  as  much. 

In  many  parts  of  the  country,  especially  on  farms,  chicken  is  pro** 
ably  much  cheaper  than  beef,  as  only  the  cost  of  production  needs  » 
be  considered.  When  chickens,  and,  for  that  matter,  any  poultry, 
be  raised  with  little  labor  and  can  find  most  of  their  food  or  use 
otherwise  useless  table  refuse,  skim  milk,  etc.,  they  ought  to  be  a  t 
economical  and  agreeable  substitute  for  pork  and  beef,  and  to  be  u* 
liberally. 

Judged  by  the  results  of  a  large  number  of  investigations  cam- 
on  in  different  regions  of  the  country,  most  of  them  under  the  a* 
pices  of  this  Department,  poultry  of  all  kinds  furnishes  1.1  per  <** 
of  the  total  food,  2.6  per  cent  of  the  total  protein,  and  1.8  per  c* 
of  the  total  fat  in  the  diet  of  tbe  average  American  family,    ft* 
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amounts  are  small  as  compared  with  beef  and  veal,  which  together 
furnish  10.3  per  cent  of  the  total  food,  24.6  per  cent  of  the  total  pro- 
tein, and  19.5  per  cent  of  the  total  fat,  but  compare  very  favorably 
with  the  values  obtained  for  mutton  and  lamb  together,  which  are  1.4 
per  cent  of  the  total  food,  3.3  per  cent  of  the  total  protein,  and  3.8 
per  cent  of  the  total  fat. 

It  is  undoubtedly  true  that  much  larger  amounts  of  poultry  are 
eaten  in  some  regions  than  in  others.  In  the  Southern  States 
chicken  has  always  been  a  favorite  food  both  in  country  and  town, 
perhaps  in  part  because  it  can  be  easily  raised,  and  in  part  because  it 
can  be  kept  alive  until  needed,  and  hence  does  not  present  the  same 
difficulties  of  storage  as  fresh  beef,  mutton,  or  pork. 

In  connection  with  the  nutrition  investigations  of  this  Department, 
an  investigation  was  undertaken  a  few  years  ago  at  the  University  of 
Tennessee  to  secure  data  regarding  the  relative  worth  of  chicken  and 
beef  as  economical  foods  for  that  region.  The  average  weight  of  a 
large  number  of  dressed  chickens,  such  as  were  commonly  sold  in 
local  markets,  was  found  to  be  2.25  pounds  (without  heart,  liver,  and 
£tz2ard),  and  their  average  cost  25  cents  each,  or  11  cents  per  pound. 
A>t  this  price  they  were  a  little  more  expensive  than  beef,  but  were 
regarded  as  more  economical,  since  they  involved  less  waste  in  prepar- 
ing and  serving.  From  a  consideration  of  the  data  secured,  the  con- 
tusion was  drawn  that  "  too  much  prominence  can  not  be  given  to 
slacken  as  an  article  of  food  in  the  South." 

As  stated  above,  the  share  of  food  contributed  by  poultry  to  the 
irerage  table  is  at  present  relatively  small,  and  it  is  abo  surprising  to 
valuze  how  few  kinds  of  poultry  are  in  general  use  in  this  country. 
kf  oet  American  families  of  moderate  means  eat  chicken  and  turkey 
acre  or  less  frequently,  and  goose  and  duck  much  less  often.  If  duck 
ind  goose  were  used  more  commonly,  and  a  taste  for  capon  and 
ruinea  fowl  cultivated,  there  could  be  more  variety  in  the  diet  with 
tractically  no  increase  in  cost,  judging  by  present  prices,  and  the 
kousekeepers  would  not  have  to  ring  such  frequent  changes  on  the 
»eef ,  mutton,  and  pork. 

SUMMARY. 

Although  not  as  many  varieties  of  poultry  are  in  common  use  in 
be  United  States  as  in  Europe,  and  although  eggs  form  perhaps  the 
tost  important  part  of  the  total  poultry  industry  with  us,  enough 
lids  are  raised  and  sold  for  their  flesh  to  make  poultry  an  important 
em  in  our  list  of  foods.  Chickens  are,  of  course,  far  the  most  com- 
ion  of  the  kinds  of  poultry.  Next  come  turkeys;  then  ducks  and 
eese,  followed  by  capons  and  squabs,  the  other  varieties,  such  as 
oiiiea  fowl,  pheasants,  and  quail  being  least  common  of  all. 
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milarly,  white-fleshed  birds  may  be  more  easily  digested  than  dark- 
shed,  because  the  fibers  of  their  flesh  are  less  closely  set;  but  this 
not  fully  proved.  Indeed,  very  little  is  positively  known  on  this 
'jject,  and  that  little  seems  to  indicate  that  the  differences  in  thor- 
jrhness  of  digestion  are  very  slight,  and  that  cooking  has  much  more 
do  with  the  digestibility  of  the  birds  than  these  slight  differences 
composition  and  texture. 

the  price  of  poultry  varies  largely  with  the  region  and  the  season, 

1,  as  regards  retail  price,  with  the  particular  market.     Although 

proportion  of  refuse,  water,  and  indigestible  nutrients  which  each 

ticular  sort  contains  makes  some  difference  in  its  real  economy  as 

?urce  of  nourishment,  the  price  is,  after  all,  the  most  important 

•^deration.     Beckoning  the  cost  of  the  actual  nutrients,  we  find 

i  chicken  is  on  the  whole  the  cheapest  kind,  and  compares  favor- 

i*  in  economy  with  cheap  cuts  of  beef  and  pork.     Chicken,  at  low 

iverage  prices,  then  turkey  and  goose,  follow  in  order  of  real 

lomy,  and  furnish  about  as  much  protein  and  energy  for  a  given 

•tint  of  money  as  sirloin  of  beef  or  leg  of  mutton.     Out-of-season 

ken  and  turkey,  capon,  duck,  and  green  goose  are  slightly  more 

tnsive,  while  squab,  pheasant,  and  quail  are  so  dear  as  to  be  lux- 

-l     Save  chickens,  then,  poultry  can  hardly  be  used  economically 

he  very  poor,  but  the  cheaper  kinds  may  be  economically  used  by 

rioderately  well-to-do,  while  all  kinds  except  the  very  costly  might 

be  more  frequently  used  by  those  who  can  afford  to  pay  for  a 

•ant  variety  in  their  diet.     In  sickness  delicate  poultry  is  often 

ible  far  beyond  its  cost,  because  it  is  so  appetizing  and  is  at  the 

time  fairly  easily  digested.     The  rapid  increase  in  the  amount  of 

ry  raised  for  the  table  in  this  country  is  strong  proof  that  it  is 

mng  more  and  more  popular,  and  although  it  may  not  deserve 

•pularity  on  the  grounds  of  strict  economy,  it  certainly  does  earn 

its  attractive  flavor,  easy  digestibility,  and  the  pleasant  variety 

es  to  our  meat  list 
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U.  S.  Department  of  Agriculture, 

Bureau  of  Plant  Industbt, 

Office  of  the  Chief, 

Washington,  D.  C>  November  16, 1903. 

Sir:  I  have  the  honor  to  transmit  herewith  a  paper  on  Beautifying 

the  Home  Grounds,  prepared  by  Prof.  L.  C.  Corbett,  Horticulturist 

of  this  Bureau,  the  same  being  a  revision  of  a  paper  published  in  the 

Yearbook  of  the  Department  of  Agriculture  for  1902.     As  the  ideas 

embodied  should  be  of  interest  to  farmers  and  suburban  residents,  1 

recommend  that  it  be  issued  as  a  Farmers'  Bulletin. 

Respectfully, 

B.  T.  Gallowat, 

Ckitfof  Buret* 
Hon.  James  Wilson, 

Secretary  of  Agriculture. 
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BEAUTIFYING  THE  HOME  GROUNDS. 


IHTBODTJCTIOH. 

The  appropriate  use  of  trees,  shrubs,  vines,  and  herbaceous  plants 
in  the  adornment  of  city,  village,  suburban,  or  country  home  grounds 
gives  a  charm  and  beauty  which  are  interesting  and  pleasing  to  the 
passer-by  as  well  as  to  the  occupant  of  the  home.  Plants  are  a  means 
?f  expressing  restfulness  and  beauty.  Their  gradually  changing  aspect 
with  the  succession  of  the  seasons  heightens  their  pleasing  effect  and 
•elieves  monotony.  The  changes  which  occur  in  the  life  of  vegetation 
luring  the  year  have  caused  man  to  speak  of  the  stages  of  human 
existence  as  the  "spring,"  "summer,"  and  "autumn"  of  life.  The 
eaf ,  the  branch,  and  the  flower,  as  well  as  the  general  form  of  the 
riant,  manifest  a  grace  and  beauty  which  art  endeavors  to  copy.  While 
rt  can  not  take  the  place  of  nature,  it  nevertheless  plays  an  impor- 
Btnt  part  in  teaching  us  to  see  and  appreciate  the  beauties  of  nature, 
liter  the  eye  has  been  trained  to  see  and  the  mind  to  interpret  the 
eauties  which  the  eye  beholds,  then  association  with  nature  produces 
ts  greatest  effect. 

In  the  artificial  adornment  of  grounds  by  means  of  plants,  Nature  is 
ur  best  instructor.  From  her  we  learn  the  uses  of  grass,  flowers, 
ines,  shrubs,  and  trees,  and  how  to  combine  them  to  the  best  ad  van - 
ige.  By  growing  together  for  ages,  the  various  classes  and  species  of 
lants  have  developed  forms,  habits,  and  requirements  which  enable 
lem  not  only  to  live  and  thrive  in  harmony,  but  actually  to  assist  one 
lother. 

Man  should  first  provide  for  his  necessities,  then  for  comforts,  and 
rally  for  pleasures.  In  a  new  country  such  as  ours,  the  expenditure 
'  time  and  means  for  the  adornment  of  grounds  has  naturally  received 
o  little  attention.  The  people  have  been  necessarily  concerned  with 
quiring  lands  and  buildings.  But  a  stage  of  development  has  now 
ten  reached  when  Americans  should  give  more  attention  to  the 
ibellishment  of  their  home  grounds. 

5 
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the  PLAirnro  play. 


The  first  essential  in  the  adornment  of  a  home  area  is  the  formation 
of  a  suitable  plan.  In  making  this  plan  the  principal  things  to  be 
considered  are  the  size  of  the  area,  the  amount  which  the  owner  feels 
able  to  expend  for  the  purpose,  the  climatic  conditions,  the  soil,  the 
exposure,  the  peculiarities  of  the  site,  and  the  style  of  treatment, 
whether  formal  or  natural. 

Small  places,  consisting  of  an  acre  or  less,  situated  among  others  of 
like  dimensions,  can  only  be  appropriately  improved  in  a  formal  style. 


Fig.  L— Planting  plana  for  a  bouse  lot  for  farm  or  suburban  borne:  1  to  9,  Pin  oaks;  10  to  12,  Glair 
biloba;  18,  Willow  oak;  14  to  16,  Norway  maples;  17  and  19,  Red  oaks;  18,  Elm;  25  and  37,  Namj 
maples;  26  and  80,  Tulip  trees;  28  and  81,  Bed  oaks;  29  and  82,  Pin  oaks;  88  and 84,  Sims;  S5as4t 
Green  asb;  86  and  88,  Black  walnuts;  89,  Red  oak;  40,  Elm;  41  to  46,  Picea  alba  or  Pfoea  pongm 

On  the  other  hand,  large  suburban  places  or  country  seats  should.  * 
order  to  maintain  unity  and  harmony  with  their  surroundings, 
treated  in  the  natural  style.  It  is  impossible  to  develop  a  forest 
park,  or  even  a  grove  on  an  area  less  than  an  acre  in  extent;  and  h  a 
equally  impossible  to  maintain  fountains,  terraces,  sheared  tr** 
hedges,  and  carpet  bedding  over  an  area  of  several  acres.  Hence  r 
two  general  styles  of  landscape  gardening  have  been  develop- 
On©  of  these  may  be  adopted,  or  both  may  be  combined  to  suit  u 
oironmgtanoea. 


Before  a  tree  or  shrub  is  placed  in  its  permanent  location  an  outline 
map  of  the  area  to  be  treated  should  be  made.  This  map  should  locate 
ill  existing  structures,  indicate  the  direction  in  which  most  pleasing 
outlooks  are  to  be  had,  and  also  the  contour  of  the  ground  to  be 
beautified.  The  aim  should  be  to  hide  by  means  of  trees  and  shrub- 
bery all  objectionable  buildings  or  portions  of  the  place,  and  also  to 
that  from  view  all  unsightly  objects  maintained  by  neighbors;  to  locate 
lie  trees  and  shrubs  so  as  to  allow  an  uninterrupted  line  of  vision  where 
he  outlook  is  pleasing,  and  to  so  locate  the  plantings  on  large  estates 
a  to  afford  the  greatest  protection  from  winds  and  undesirable  sur- 
oundings  consistent  with  good  landscape  effect. 

Figure  1  serves  to  illustrate  what  is  meant  by  the  use  of  shrubs  and 
rees  for  protective  as  well  as  for  screening  or  cover  purposes.  The 
roups  marked  M  and  N  have  for  their  object  the  hiding  of  buildings 
rhich,  while  not  seriously  bad  in  themselves,  contribute  nothing  to 
be  general  effect  of  the  grounds  under  treatment.  Group  K  serves 
le  double  purpose  of  a  bay  plantation  for  the  curved  drive  and  a 
:reen  for  the  stable  and  workshop,  while  groups  E  and  F  are  designed 
s  covers  or  screens  for  the  woodshed  at  the  rear  of  the  residence. 
A  variety  of  trees  and  shrubs  should  be  used.  The  selections  made 
ir  this  illustration  (fig.  1)  are  intended  merely  to  indicate  some  good 
irieties,  and  to  illustrate  methods  of  arrangement  and  grouping.  The 
!an  to  be  adopted  and  the  selection  of  varieties  must  always  depend 
ore  or  less  on  local  conditions. 

Where  trees  and  shrubs  are  needed  neither  as  screens  nor  wind- 
*eaks,  their  disposition  should  be  such  as  will  afford  a  pleasing  effect 
id  at  the  same  time  preserve  as  large  an  area  of  unbroken  green- 
yard as  practicable.  At  the  right  in  figure  1  the  area  bounded  by  the 
xved  drive  is  an  unbroken  lawn,  with  trees  and  shrubs  disposed 
ong  the  margins.  On  the  left,  however,  the  plantation  has  assumed 
e  character  of  a  grove  in  order  to  hide  undesirable  features  in  that 
tarter  and  for  the  purpose  of  serving  as  a  wind-break. 

WALKS  AHD  DBIVE8. 

• 
All  walks  and  drives  on  small  lots  should  be  direct,  as  shown  in 

ure  2.     The  planting  of  trees  and  shrubs  or  the  placing  of  fountains 

i  flag  poles  in  the  course  of  a  walk  which  will  cause  the  traveler  to 

riate  unduly  from  his  natural  course  is  a  common  but  objectionable 

•angement.    On  small  areas  walks  and  drives  should  be  straight 

less  there  be  good  reason,  because  of  the  contour  of  the  surface, 


8 

for  making  them  curved.  In  more  extensive  areas,  where  the  group- 
ing of  shrubs  becomes  an  important  factor  in  the  construction  of  the 
place,  curved  walks  and  drives  are  most  pleasing  and  effective. 


Fit).  2.— Planting  plans  for  town  lots:  Irregular  outlines  and  smaller  circular  flgurea  npwl  pv 
of  ahrabberr;  Urge  circular  forma  show  poattion  of  ornamental  anode  treea.  In  thn  plan  at  K> 
acre-lot  the  plantation  between  the  house  and  stable  provide*  for  a  bome  trait  garden. 

THE   GBEESSWABJ). 

With  trees,  shrubs,  vines,  and  herbaceous  bedding  plants,  pleasing 
contrasts  can  be  produced.  Each  plant  or  group  of  plants  has  ** 
expression  peculiarly  its  own,  and  when  used  with  suitable  surround 
ings  the  effect  is  pleasing.  While  each  of  these  plants  possesses  c 
intrinsic  decorative  value,  this  value  is  enhanced  in  proportion  to  u* 
perfection  of  the  greensward  in  which  it  is  set  Green  grass  Ls  n* 
only  useful  as  a  covering  for  the  earth,  but  it  is  of  itself  beautifal 
A.  perfect  lawn  is  one  of  the  rarest  possessions  of  either  public  ■■■ 
private  establishments.     A  good  lawn  demands  great  skill  sad  jadf 

■M 
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ment  in  its  making  as  well  as  in  its  maintenance.  The  difficulties  of 
lawn  making  become  more  accentuated  as  the  heavy  clays  and  clay 
loams  of  the  North  and  West  are  replaced  by  the  light,  sandy  soils  of 
the  South.  The  superb  Kentucky  bluegrass,  which  produces  such 
perfect  lawns  in  regions  with  heavy  soils  and  abundant  rainfall,  must 
be  supplemented  by  white  clover  as  the  soils  become  light  and  sandy, 
and  finally,  as  southern  latitudes  are  reached,  both  these  must  be 
replaced  by  Bermuda  grass  (Gaprlola  dactylon)  or  by  St.  Augustine 
grass  {Stenotaphrum  dimidiaturn). 

The  chief  charm  of  a  lawn  consists  in  an  even  stand  of  grass  of  uni- 
form color  kept  closely  mown.  In  order  to  secure  this  a  pure  grass, 
such  as  Kentucky  bluegrass,  must  be  used,  or  the  mixture  must  be  so 
perfectly  made  from  grasses  of  like  habit  of  growth  and  coloring  that 
i  mottled  effect  will  be  avoided.  For  permanence,  a  greensward  con- 
sisting of  a  blend  of  grasses  is  superior  to  one  made  from  a  single  sort. 
For  this  reason,  therefore,  lawn  mixtures  usually  consist  of  a  number 
)f  different  species.  The  great  difficulty,  however,  lies  in  securing 
rood  germination  from  such  mixtures,  with  uniform  lawns  as  a  result, 
rhe  fescues  all  grow  in  stools  or  bunches;  the  rye  grasses  are  lighter 
n  color,  coarser  in  leaf,  and  of  more  rapid  growth  than  the  Poas  or 
•luegrasses.  Most  satisfactory  combinations,  both  as  regards  beauty 
nd  permanence,  come  from  mixing  redtop  and  bluegrass  (Poa  pra- 
*rutis).  For  poor  soils  containing  much  sand,  the  white  Dutch  clover 
s  most  satisfactorily  used  in  combination  with  bluegrass  and  redtop. 

In  the  South,  however,  lawns  can  only  be  successfully  made  from 
irf  or  from  rootstocks.  The  grasses  which  succeed  in  the  North  and 
ro  there  comparatively  easily  grown  from  seed  are  not  successful  in 
\e  South.  Grasses  which  develop  underground  stems  are  most  suc- 
jssful  under  southern  conditions. 

SELECTION  AND  USES  OF  8HETJB8. 

General  Arrangement  of  Trees  and  Shrubs. — In  general,  trees  should 
ind  either  as  single  specimens  in  isolated  positions  or  in  irregular 
cups  rather  than  in  long  rows.  Under  certain  conditions  long  ave- 
€*a  of  trees  regularly  disposed  on  either  side  of  a  prominent  drive  or 
»t&  may  contribute  a  very  pleasing  and  imposing  effect  to  a  large 
ice-  Th©  general  rule  for  trees  also  applies  to  shrubs,  except  that 
*ir  use  should  be  chiefly  in  groups  or  belts  rather  than  as  specimen 
.nts*  although  specimen  plants  are  of  value  in  formal  plantations. 
w  shrubs  possess  a  sufficiently  graceful  and  characteristic  habit  of 
>wtb  to  make  them  pleasing  objects  when  grown  singly  upon  the 
rDf  but  where  a  number  of  specimens  of  varying  habit  are  brought 
etber  in  a  single  group,  the  differences  are  emphasized  by  contrast 
t  the  variety  produces  a  pleasing  effect,  particularly  if  the  rate  and 
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habit  of.  growth  as  well  as  the  color  and  character  of  the  foliage  be 
somewhat  different.  Pleasing  results  in  groups  of  shrubs  do  not  come 
from  large  numbers  of  the  same  variety  in  mass,  but  from  a  harmoni- 
ous arrangement  of  different  genera,  species,  and  varieties.  In  order 
to  secure  the  greatest  pleasure  from  shrubs  in  groups,  each  group 
should  represent  some  idea  either  of  spirit  or  of  rest,  and  always  of 
beauty.  These  effects  come  from  the  habit  of  growth  of  the  plants 
used.  Tall-growing,  graceful,  reed-like  plants  produce  an  effect  of 
grace  and  beauty,  while  plants  of  a  more  sturdy  habit  may  indicate 
strength  and  resistance.    The  latter  are  well  suited  for  wind-breaks  or 
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ground  for  rubbish.    Figure  4  shows  a  rear  view  of  the  same  premises 
after  a  gardener  had  given  the  place  his  attention. 

Producing  Color  Effect*. — Pleasing  effects  in  shrubbery  plantations 
come  also  from  massing  sorts  so  as  to  produce  a  floral  display  each 
month  of  the  year.  A  group  which  blooms  in  May  or  June,  and 
which  presents  no  additional  feature  other  than  a  mass  of  foliage  from 
June  until  autumn,  has  little  merit  from  a  decorative  point  of  view. 
Variety  is  the  secret  of  pleasing  effects  in  shrubbery  groups.  Glaring 
contrasts  in  habit  of  growth  or  in  color  of  flowers  or  foliage  are  as 
objectionable  in  planted  groups  as  in  tapestries,  but  reasonable  and 


FM.  I— Ttw  wdi  7ud  ■bnwn  In  Ogure  3,  villi  a  suggestion  of  the  changes  possible. 

ai  iiiOQious  contrasts  only  add  beauty  and  variety  to  the  landscape. 
«ot  only  do  the  flowers  and  foliage  of  spring  and  summer  contribute 
)  those  results,  but  autumn  colors  add  a  most  desirable  and  valuable 
jntribution  to  the  seasons'  panorama. 

Shrubs  should  be  studied  not  alone  from  the  standpoint  of  the  size, 
ilor,  and  profusion  of  their  bloom,  but  the  time  of  leafing  should  be 
>tod.  The  color  of  the  leaf  during  summer  as  well  as  in  autumn  is 
so  important.  But  most  important  of  all  is  the  time  the  leaves  fall, 
bether  early  or  late,  or  whether  they  remain  on  all  winter.     Some 

rube  retain  their  foliage  well  on  into  winter,  while  others,  such  as 


the  California  privet  and  many  of  the  barberries,  retain  it  all  winter. 
Some  of  the    magnolias   retain  their  targe  glossy  leaves  until  the 


3P,  8  Spiral  (July);  1 


(May);  V,2Vibumun 

Hydrangea  (August  and  September).    Geodp  B.— D,  2 

2  Herberts.    Group  C— R,  27  Roses  In  variety.    Group  1 

3  gyring*  (white);  PJ.  3  Pyrus  japonlca.    Group 
Group  F.-F. ! 
3  Philadelphia 
F,  2  Forsylhia: 


rJL.—r,  aFomytbia.  (May); 
Althea.  ( Augual  siid 
ilxln  crenata  (June);  F.Bltoffydat 
C,  8  Calycanthtu;  P,  3  PhlUdclpb^ 
Althea;  B.  8  Herberts;  P,  10  PR" 


this;  II.  4  Hydrangea;  PJ,  6  Pyius  Japonlca.  OioupO.- C,  5  Oalyrantiit 
;,3Syringa  (white);  rj,3I'yruajapoBlca.  QaoUpH.— D,2Deutxl*creiiBU  !-.' 
,  3Berbcris.  Group  I.— F,  2  Foraythia  (May);  8,  3  Syringa  (May) ;  V,  2Vttosr=» 
nea  (July):  A.  4  Altheu  (August  aud  September);  H.  2  Hydrangea,  (iugn?= 
September).  Group  K.—V,  3  Viburnum  plicatum;  S.  4  Syringa.  (white  and  purple);  C,  4  fa-"' 
tbus;  B,  9  Berber!*;  P.SPrivet.  Group  L.— RT,  lOBhuatypbJna(aumac).  Gaoni-  M.— r.13'' 
8  4  Syringa;  F.  S  Forsythla.    Gboup  N.— P,  14  Privet;  S,  4  Syringa;  A,  2  Althea:  B,  V  Berber!. 

approach  of  spring,  when  they  turn  brown  and  fall,  to  be  replaced' 
few  weeks  later  by  a  new  set  equally  as  large  and  glossy. 
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In  this  connection  it  is  interesting  to  note  a  feature  in  oar  oaks  and 
leeches  which  has  some  value  from  a  decorative  standpoint  Several 
of  the  oaks,  notably  the  white  oak  (Quercwalba),  hold  their  leaves  after 
they  have  become  brown  and  lifeless.  This  habit,  while  of  some  merit 
from  an  artistic  point  of  view,  is  a  very  great  annoyance  to  the  lover 
of  clean  lawns  and  to  the  leaf  gatherers,  for  the  leaves  of  these  trees 
fell  continually  from  autumn  until  spring.  The  same  objection  also 
ipplies  to  some  of  the  beeches,  notably  the  American  beech. 

Arrangement  According  to  Form  and  Size. — In  grouping  shrubs,  those 
with  an  upright  habit  and  robust  growth  should  occupy  either  a  rear 
or  a  central  location  in  order  that  they  may  form  the  general  barriers 
Ipinat  which  all  lower-growing  sorts  may  be  arranged  in  regular 
gradation  to  the  border  line,  which  latter  should  be  given  up  to  the 
(kciimbent  and  effeminate  sorts,  in  order  that  the  eye  may  be  carried 
from  the  greensward  to  the  top  of  the  group  without  receiving  offense 
from  bare  stalks  between  the  turf  and  the  foliage  of  the  group  itself. 
Avoid  bare  trunks  in  evergreens  and  bare  stalks  in  the  group. 

Low-growing,  dense-foliaged  plants  are  as  essential  to  a  successful 
group  or  border  as  are  the  tall-growing  sorts.  Nature  herself  is  one 
<rf  the  safest  guides.  Her  groups  are  always  made  up  of  a  variety  of 
light-loving  and  shade-enduring  plants  growing  together,  each  one 
assisting  the  other  to  secure  the  environment  best  suited  to  its  highest 
development  For  instance,  the  ailanthus,  sumac,  and  ampelopsis  all 
grow  and  develop  beautifully  in  full  sunshine,  but  are,  at  the  same 
time,  among  the  most  common  undergrowth  of  the  forest.  Various 
species  of  Cornus,  Viburnum,  and.Rubus  adapt  themselves  well  to 
nnderplanting.  It  is  because  of  these  adaptations  of  plants  to  natural 
environments  so  markedly  unlike  that  nature  always  presents  a  pleas- 
ing and  restful  picture. 

Modern  landscape  horticulture  is  at  best  only  a  poor  reproduction 
of  the  model  set  by  Nature  herself ,  but  in  making  the  counterfeit  every 
possible  advantage  should  be  taken  of  the  natural  adaptations  of 
plants  in  order  to  secure  the  most  pleasing  effects  from  the  material  at 
command.  In  all  planting  it  should  be  the  aim  to  conceal  the  hand 
of  the  gardener  to  the  utmost  possible  extent.  In  small  formal  places 
with  straight  walks  and  hedges,  the  gardener's  shears  must  be  used 
frequently,  but  the  aim  should  always  be  to  produce  harmony  and 
tymmetary  without  materially  altering  the  natural  habit  of  the  plants. ' 
Formal  hedges  are  an  exception,  but  specimen  trees  and  shrubs  need 
Hot  be. 

The  Hasting  of  Walks  and  Drives. — The  bays  of  curved  walks  and 
drives  should  be  filled  with  groups  of  shrubs,  so  that  if  there  be  no 
natural  object  for  the  road  to  make  a  curve  around,  the  plantation  will 
serve  as  a  substitute  for  one,  and  in  so  doing  produce  one  of  the 

2* 
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highest-,  effects  which  can  be  secured  in  landscape  gardening.  By  > 
judicious  use  of  plants  in  the  bays  of  walks  and  drives  new  and  unex- 
pected features  in  the  form  of  vistas,  lawn  pieces,  or  specimen  plant? 
can  be  brought  before  the  observer,  thus  producing  pleasant  surprises 
and  holding  his  interest.  This  is  suggested  in  figure  6.  The  plantations 
show  variety  as  well  as  serve  the  purpose  of  marking  the  walk. 

The  planting  of  bays  or  the  masking  of  walks  and  drives  is  one  of 
the  fine  arts  in  landscape  decoration.  If  care  and  skill  are  exercised. 
the  interest  of  the  visitor  will  not  be  allowed  to  flag,  for  at  each  tun 
in  the  road  some  new  beauty  will  appear.  The  sense  of  discovery  ii 
an  important  one  to  be  gratified.  The  skillful  planter  realizes  this  ami 
takes  advantage  of  the  curves  in  the  road  to  shut  out  for  the  tim* 


Fid.  6.— A  pleanlng  effect  produced  by  raccGastul  bar  *°d  border  pluitliif . 

being  those  objects  of  interest  and  beauty  which  lie  beyond.  Froo 
the  nature  of  the  result  desired,  tall-growing  deciduous  trees  are »* 
suited  to  this  character  of  planting.  Masking  groups  must  be  (ion- 
enough  and  tall  enough  to  shut  out  the  view.  They  must  not  ■* 
formal,  but  should  lose  their  outlines  gradually  and  grade  harmc- 
ously  off  into  the  greensward  or  grosser  planting,  according  to  the  p& 
eral  character  of  that  part  of  the  grounds.  The  same  rules  in  reg»"J 
to  harmony  and  variety  hold  for  masking  groups  as  for  those  desip^ 
as  shelter  belts  or  as  screens. 

Arrangement  of  Shrubs  in  Groups. — Returning  to  the  groups  of  shrn . 
bery  provided  for  in  figure  1,  it  is  desirable  to  combine  in  each  £Tt«? 
as  much  of  interest  as  possible  without  making  the  group  heavy  '* 
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unattractive.  In  Group  A  it  is  proposed  to  plant  the  following-named 
shrubs  in  the  numbers  indicated:  Forsythia,  3;  syringa,  3;  viburnum, 
2;  spiraea,  3;  althea,  4;  hydrangea,  4.  The  next  point  to  settle  is  the 
relation  of  these  plants  to  one  another  in  the  group.  Because  of  the 
liferent  habit  and  rate  of  growth  of  the  several  sorts  mentioned  their 
ocation  will  have  an  important  bearing  upon  the  ultimate  character 
)f  the  plantation.  It  is  evident  that  the  tall-growing  viburnums  must 
lave  a  central  location  along  with  the  syringas;  these  to  be  flanked 
)j  the  altheas;  outside  of  these  the  forsythias  and  spiraeas,  with  the 
ijdrangeas  near  the  corners,  the  plantation  being  completed  by  a 
pirsea  at  each  point.  (See  Group  A,  fig.  5.)  In  this  group  there  are 
9  individual  plants,  representing  six  different  types  and  genera  of 
riants.  The  blooming  season  provided  for  in  the  group  is,  forsythia 
nd  syringa,  May;  viburnum,  June;  hydrangea  and  spiraea,  July; 
lthea,  August  and  September,  with  the  althea  frequently  blooming 
rell  on  into  October.  Here,  then,  we  have  not  only  a  variety  of 
rfiage  and  a  different  rate  and  habit  of  growth,  but  a  blooming  period 
eginning  in  May  and  extending  well  into  October,  when  the  vibur- 
ums  will  begin  to  take  on  autumn  coloring.  In  such  a  group  each 
H>nth  brings  a  new  glory  in  addition  to  the  variety  produced  by  the 
ivereity  in  the  shrubs  themselves.  Variety,  harmony,  and  beauty  are 
le  ends  sought  in  this  plantation. 

DECIDUOUS  TRESS. 

Trees  which  shed  their  foliage  at  the  approach  of  cold  weather  must 
ttessarily  form  a  large  portion  of  the  grosser  decorative  material  for 
antations  in  the  North  Temperate  Zone.  Not  only  do  such  trees 
ake  up  a  great  portion  of  the  indigenous  growth  of  the  region,  but 
■i*  deciduous  trees  present  a  great  range  of  size  and  form,  as  well  as 
great  variety  of  colors  and  leaf  forms,  features  of  the  utmost  import- 
ice  in  producing  variety  in  landscape  effects.     The  colors  which  add 

much  beauty  to  the  landscape  during  the  autumn  months  appear 
lv  in  deciduous  trees  and  shrubs. 

The  Oaks. — During  youth  the  oaks  present  a  symmetrical  form, 
getber  with  a  variety  of  leaf  forms,  which  renders  them  especially 
tractive  objects.    The  broad,  spreading,  rugged  habit  characteristic 

the  white,  red,  rock,  and  willow  oaks  produces  a  striking  contrast 
th  the  numerous  small-sized  drooping  branches  and  pyramidal  form 

the  pin  oak.  The  leaves  of  the  oak  range  in  size  from  the  massive 
oad  leaves  of  the  mossycup  oak  (Quercus  macrocarpci),  often  10  or  12 
»bes  in  length  and  4  or  5  inches  in  width,  to  the  short,  narrow  leaves 

the  'willow  oak  (Q.  phellos).  This  group,  which  is  interesting  and 
'liable  from  an  economic  as  well  as  an  aesthetic  standpoint,  contains 
t  only  a  variety  of  deciduous  forms,  but  at  the  South  offers  in  the 


16 

live  oak  (Q.  wrgmiana)  an  evergreen  form  which  is  among  the  most 
valuable  of  the  shade  trees  for  the  section  to  which  it  is  adapted. 

The  Maples. — Next  to  the  oaks  as  regards  variety  in  form  and  beauty 
of  autumn  coloring  stand  the  maples.  This  group,  like  the  oaks, 
presents  dwarf,  shrubby  forms  as  well  as  gigantic  timber  trees.  From 
the  standpoint  of  the  landscape  gardener,  the  maples  are  less  desirable 
than  the  oaks  and  many  other  deciduous  trees,  because  of  their  liability 
to  injury  by  heavy  winds.  The  wood  of  this  group  is  brittle,  and  tbe 
branches  have  an  unfortunate  habit  of  forking  in  such  a  fashion  that  a 
weak  union  results  which,  when  subjected  to  heavy  pressure  from 
wind  or  ice,  gives  way,  causing  wounds  which  produce  conditions 
leading  to  early  destruction  of  the  trees.  To  offset  these  unfortunate 
features,  the  maples  as  a  class  are  of  rapid  growth  and  symmetrical 
form,  adapting  themselves  to  a  great  variety  of  conditions.  The  rod 
maple  ( Acer  rvbrum)  is  a  water-loving  plant,  but  can  be  quite  success- 
fully grown  on  the  upland.  The  silver  maple  {A.  saocharinum)  endure* 
under  the  rigorous  conditions  of  the  Northwest,  and  is  at  the  same 
time  extensively  planted  with  success  throughout  the  Middle  Atlantic 
States  for  ornamental  purposes.  In  autumn  the  most  brilliant  reds 
and  yellows  of  our  forests  are  produced  by  the  maples. 

The  American  Elm. — Among  the  more  valuable  deciduous  taw, 
both  for  street  and  ornamental  planting,  may  be  mentioned  the  Amer- 
ican elm  ( Vlmus  americand),  which  is  hardy  over  a  wide  range,  grows 
rapidly,  and  forms  one  of  the  most  graceful  and  beautiful  trees  native 
to  our  forests. 

The  Ashes. — The  ashes  are  of  rapid  growth  and  have  clean  foliar 
which  gives  them  an  attractive  appearance.  The  one  drawback  to  tbe 
ash  as  a  park  tree  is  its  habit  of  producing  great  quantities  of  seeds 
which  in  turn  produce  a  crop  of  weedy  seedlings  upon  the  lawn. 

The  Lindens. — The  American  as  well  as  the  European  lindens  art 
useful  lawn  and  park  trees,  but  do  not  long  endure  the  privations  of 
street  life  in  cities.  In  the  open,  their  broad  leaves,  clean  branch?*, 
and  fragrant  blossoms  render  them  of  value  for  lawn  purposes.  Tbe 
extreme  hardiness  of  the  linden  extends  its  use  to  the  Northwest,  lo 
its  native  habitat  it  is  much  prized  as  a  honey  plant,  and  also  for  ifc 
timber,  which  is  extensively  used  in  the  manufacture  of  .light  boxes 
and  other  receptacles. 

The  Poplars. — The  poplars  present  another  group  of  widely  vaijiiH? 
plants,  which  on  account  of  their  rapid  growth  and  extreme  hardine^ 
are  extensively  planted  in  the  treeless  sections  of  the  Northwest  * 
woll  as  about  residences  in  more  equable  climates,  where  quick  shai 
and  protection  are  desired.  When  used  for  immediate  effect  the}'  ai 
usually  accompanied  by  slower-growing  trees,  which,  when  sufficient!; 
grown,  will  altogether  replace  the  poplars, 
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The  Willowi. — Willows  are  seldom  used  either  as  street  or  park  trees, 
but  upon  extensive  grounds,  where  moist  places  occur  which  do  not 
offer  a  congenial  habitat  for  other  desirable  deciduous  trees,  the  wil- 
lows, because  of  their  adaptation  to  such  spots,  are  very  useful.  * 

The  Tulip  Tree. — The  tulip  tree,  which  is  also  known  as  the  yellow 
poplar  (Liriodendron  tvlipifera)^  is  a  rapid-growing  tree,  attaining 
immense  size  and  showing  most  attractive,  glossy,  fiddle-shaped  leaves. 
In  spring,  trees  growing  in  the  open  show  a  profusion  of  yellow,  tulip- 
shaped  flowers,  which  are  later  followed  by  the  characteristic  fleshy 
fruit  of  the  magnolia,  of  which  it  is  a  representative.  While  seldom 
used  for  street  purposes  in  cities,  it  is  of  value  for  driveways  and 
parks  where  trees  of  great  size  and  beauty  are  admissible. 

The  Sycamore. — The  sycamore,  or  plane  tree,  both  native  and 
oriental,  is  a  most  useful  street  tree  and  as  well  a  striking  lawn  or 
park  tree.  In  age  it  presents  a  most  picturesque  appearance  as  a 
result  of  its  sturdy,  irregularly  branching  limbs  and  its  peculiar 
greenish- white  bark.  The  leaves  of  the  native  species  suffer  severely 
in  some  localities  from  a  parasitic  fungus,  which  detracts  greatly  from 
the  value  of  this  tree  for  ornamental  purposes. 

The  Hardy  Catalpa  {Catalpa  speciosa). — Because  of  its  rapid  growth 
and  symmetrical  form  when  grown  in  the  open,  taken  in  connection 
with  its  broad  leaves  and  showy  racemes  of  flowers,  this  has  become  a 
favorite  tree  for  planting  in  the  prairie  regions,  where  comparatively 
few  broad-leaved  trees  endure.  Besides  its  ornamental  value,  the 
catalpa  produces  very  durable  timber,  highly  prized  as  post  material. 
The  Horse  Chestnut  (iEsculus). — This  group  of  trees  isof  especial  merit 
because  they  combine  with  attractive  form  and  foliage  a  beautiful 
floral  display  during  the  months  of  May  and  June.  The  drawbacks 
to  the  horse  chestnut  are  the  objectionable  litter  made  by  the  ripening 
fruits  in  the  autumn  and  the  fact  that  in  some  localities  at  least  the  Euro- 
pean species  (A.  hippocastawum)  is  subject  to  a  disease  of  the  foliage. 
The  hardiness  of  the  horse  chestnut  and  the  beauty  of  its  flowers  and 
foliage  are  sufficient  to  warrant  its  use  as  a  specimen  tree,  despite  its 
objectionable  fall  litter. 

The  Kentucky  Coffee  Tree  ( Oyrwnocladus  canadensis). — This  is  a  decidu- 
ous tree  of  an  ornamental  nature,  with  very  long  bipinnate  leaves.  It  is 
adapted  to  the  Middle  and  Western  States,  and  produces  best  results 
in  rich,  moist  soils.  Seeds  are  produced  in  long,  broad  pods,  the 
shells  of  which  are  hard  and  resistant  when  mature,  as  are  also  the 
»eeds  themselves.  The  growth  is  upright  and  rapid.  The  bark  is 
rough,  but  ornamental,  while  the  shoots  themselves  are  stiff  and  blunt, 
he  compound  leaves  giving  the  whole  plant  a  light,  airy  appearance, 
irhich  is  augmented  by  their  bluish-green  color. 

is* 


18 

The  Yellow  Wood  (Clacbra&tis  tinctoria). — lliis  free-growing,  orna- 
mental deciduous  tree  is  native  to  the  region  of  Kentucky  and  Tennee* 
see.  It  is  desirable  because  of  its  rounded  form  and  its  compound  ■ 
leaves  of  a  bright  light  green,  which  in  autumn  turn  to  a  warm  yellow. 
Its  flowers,  which  are  generally  borne  in  great  profusion,  are  irregular 
(pea-shaped),  white,  sweet  scented,  and  appear  in  long,  drooping  . 
racemes,  which  frequently  make  the  tree  a  veritable  bouquet.  It  is  free 
from  disease,  makes  a  moderate  growth,  has  smooth  bark,  makes  no 
objectionable  litter  in  the  autumn,  and  is  therefore  very  desirable  for 
lawn  and  city  purposes. 

EVERGREEN  TREES  ABD  SHETJB8. 

The  general  effect  of  an  evergreen  or  coniferous  forest  is  that  of 
somberness.  Life  is  apt  to  have  enough  of  the  somber  element  forced 
into  it  by  circumstances  outside  of  one's  control,  and  for  that  reason, 
if  for  no  other,  plantings  which  develop  this  effect  in  the  surround- 
ings of  the  home  should  be  avoided.  The  use  of  the  narrow-leaved 
evergreens  is  therefore  restricted  from  an  aesthetic  standpoint.  They 
are  also  generally  restricted  by  climatic  conditions  to  high  altitudes 
and  latitudes.  A  limited  use  of  conifers  at  the  North  adds  a  very 
desirable  variety  to  the  character  of  a  place  during  summer  as  weD 
as  during  winter.  In  summer  the  effect  is  one  of  contrast  in  growing ' 
plants,  while  in  winter  it  is,  as  it  were,  a  contrast  of  the  living  with 
the  dead.  During  winter  the  conifers  by  retaining  their  leaves  cany 
with  them  an  expression  of  life  and  warmth,  and  when  draped  in  snow 
and  ice  the  long,  graceful  branches  of  the  pines  and  spruces  present 
most  interesting  and  beautiful  objects.  The  gaunt,  bare  branches  of 
the  leafless  oaks  and  maples  produce  a  marked  contrast  with  the 
compact  form  of  well-grown  conifers. 

Because  of  the  undesirable  effect  resulting  from  the  close  planting 
of  evergreens,  their  use  is  restricted.  As  a  means  of  emphasizing 
slight  elevations  they  are  exceedingly  useful.  Screens  which  can  not 
be  made  sufficiently  dense  or  lasting  with  deciduous  trees  can  well  be 
formed  with  conifers.  A  limited  use  of  conifers  at  the  North  is  in 
conformity  with  the  general  character  of  the  forest  growth  of  the 
region.  True,  some  sections  show  only  deciduous,  while  others  pos- 
sess only  coniferous,  forests.  In  landscape  gardening  neither  of 
these  extremes  can  be  followed  with  profit.  An  intermingling  of 
evergreens  with  the  deciduous  plants  produces  a  pleasing  effect  which 
relieves  the  faults  of  a  too  general  use  of  either. 

At  the  South  the  character  of  decorative  plantations  is  of  necessity 
very  different  from  that  at  the  North.  Here  evergreen  forests  abound; 
the  marked  contrast  of  the  seasons  is  not  emphasized  in  nature.  Even 
during  winter,  conditions  comparable  with  those  of  the  spring  month* 
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the  North  obtain;  growth  is  only  temporarily  interrupted,  and 
ere  is  therefore  no  natural  reason  why  plants  should  shut  them- 
Ives  up  in  frost-proof  boxes,  as  do  the  broad-leaved  species  of  the 
orth.  At  the  South  evergreens  are  the  rule  and  not  the  exception, 
i  habit  of  growth  and  character  of  foliage,  the  evergreen  plants  of 
e  South,  aside  from  the  conifers,  of  which  there  are  many,  are  quite 
tempt  from  the  objection  urged  against  the  profuse  use  of  conifers 
.  the  North.  The  beautiful  rounded  form  of  the  live  oak  which, 
•om  Richmond,  Va.,  southward  along  the  coast,  forms  such  an  impor- 
nt  feature  in  street  and  park  adornment,  is  entirely  exempt  from  the 
tiality  of  somberness.  Other  broad-leaved  evergreens  are  the  mag- 
alias,  the  palmettoes,  the  camellia  (Camellia  japonica),  and  farther 
>uth  the  cocoanut  palm,  the  mango,  the  sapodilla,  the  camphor,  and 
le  citrous  trees.  In  regions  with  a  sufficiently  mild  climate,  the  Aus- 
ralian  pine  (Casuarina  equisetifoUa)  makes  a  most  graceful  avenue 

i  TO* 

TALL-GBOWIVG  PEBEHHIAL  GRASSES. 

In  the  hardy  tall-growing  grasses  there  are  valuable  objects  for  use 
pon  the  lawn  and  in  groups  of  shrubs  for  the  purpose  of  adding  a 
ouch  of  color  and  variety.  The  coloring  of  such  grasses  as  Eulalia 
aponica,  varieties  zebrina,  gracillima,  and  variegata,  is  so  markedly 
Lifferent  from  that  of  the  common  lawn  carpet  and  from  the  shrubs 
tsed  in  masses  and  shelter  belts  that  a  pleasing  contrast  is  afforded  by 
nterspersing  them  here  and  there.  Then,  too,  these  hardy  grasses, 
>ecause  of  their  rapid  growth,  add  a  touch  of  variety  and  carry  a  sug- 
gestion of  the  tropical.  Such  tall-growing  plants  as  the  "tall  reed" 
Arurtdo  donax)  serve  the  purpose  well  if  used  in  conjunction  with 
iilanthus  or  sumac,  which  if  cut  back  to  the  ground  each  season  will 
produce  a  marked  and  pleasing  tropical  effect.  If  sumac  is  used  as  the 
shrubbery  member  of  the  group,  a  most  delightful  touch  of  autumn 
coloring  will  be  afforded  by  the  rich  red  of  its  foliage  during  October. 
The  best  of  the  sumacs  for  this  purpose  is  Rhus  glabra,  although  the 
hairy  sumac  {Rhus  tyjphina)  is  very  good,  and  for  tropical  effect  the 
iilanthus  is  best  of  all,  but  it  lacks  the  autumn  charm  of  the  other 
two.  Besides  their  use  as  features  in  groups  of  shrubs,  the  grasses 
lend  themselves  well  to  formal  plantations.  When  placed  regularly 
in  rows  or  in  formal  beds,  they  become  useful  as  well  as  attractive 
features  in  the  planting  plan. 

One  of  the  chief  advantages  which  these  plants  offer  is  the  ease  and 
facility  with  which  they  can  be  increased  by  division,  thus  affording  a 
quick  and  inexpensive  method  of  securing  a  very  satisfactory  imme- 
diate effect  The  hardy  grasses  can  also  be  used  to  good  purpose  ss 
the  central  features  of  herbaceous  borders  or  beds.  The  tail  reed 
{Arundo  donaoo)  as  a  central  mans  bordered  by  tall-growing,  dart 
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Vines  which  attach  themselves  to  wire  or  wood  supports  and  are 
chiefly  valuable  because  of  their  covering  and  shading  effects  are  the 
clematis,  with  all  its  varied  forms,  the  wistaria,  the  trumpet  flower, 
and  the  Actinidia  and  Akebia,  both  valuable  cover  plants.  For  sandy 
regions  either  as  a  soil  binder  or  as  an  arbor  or  trellis  cover  none  of 
the  vines  is  more  useful  than  the  Japanese  honeysuckle  (Lonicera 
japonica).  There  are  many  other  good  honeysuckles  (Lonicera)  grown 
for  decorative  purposes,  but  none  is  more  rapid-growing  or  freer  from 
insect  pests  and  fungous  diseases  than  the  Japanese  honeysuckle.  In 
this  catalogue  of  valuable  vines  two  more  of  our  native  vines  justly 
merit  high  places — the  five-fingered  ivy  (Ainpelopsis  guinquefoUa)  and 
the  bittersweet  (Cdastrus  scandens). 

ANNUAL  VINES. 

Annual  vines  may  also  serve  a  useful  purpose  about  a  new  place. 
The  perennial  woody  vines  are  slow  growing,  and  usually  make  but 
little  shade  or  protection  during  the  first  two  or  three  years  after 
planting.  With  annual  plants,  however,  the  case  is  quite  different. 
Many  annual  climbing  vines  have  a  profusion  of  leaves,  grow  rapidly 
and  luxuriantly,  and  afford  a  simple,  inexpensive,  yet  satisfactory 
means  of  securing  an  immediate  screen.  For  best  results  With  these 
plants  special  attention  to  early  planting,  often  indoors,  is  essential. 
When  planting-out  time  arrives,  place  them  in  a  rich,  well-drained 
soil,  and  at  all  times  maintain  an  abundant  supply  of  moisture.  Under 
such  conditions  use  the  moonflower  (Ipomcea  grandijlora),  the  Cobcea 
scanden&y  the  morning-glory,  the  cypress  vine  (Ipomcea  quamoclit)^  the 
hyacinth  bean  (Ddichos  lablab),  nasturtiums  for  low  screens  and 
lattices,  and  the  wild  cucumber  (Echinocystis  lobata)  for  taller  structures. 
Rustic  summer  houses  and  arbors  may  be  very  beautifully  and  satis- 
factorily adorned  with  cobcea,  or  with  wild  cucumber,  during  the  time 
which  must  elapse  before  the  permanent  vines  can  be  grown  suffi- 
ciently to  cover  the  structure. 

EMERGENCY  PLANTING. 

The  comparative  value  of  shrubs  and  perennial  grasses  and  herba- 
ceous annual  bedding  plants  is  at  once  apparent.  Residents  of  the 
country  or  of  suburban  places  have  difficulty  in  securing  suitable 
herbaceous  plants  in  sufficient  quantities  to  produce  rich  effects,  and 
even  if  such  plants  can  be  obtained  in  profusion  they  can  not  take  the 
place  of  shrubs  and  grasses  either  as  cover  plants  or  as  screens  or 
wind-breaks.  A  complete  arrangement  requires  a  harmonious  use  of 
both  shrubs  and  annual  herbaceous  plants. 

For  quick  results,  however,  where  shrubs  of  large  size  can  not  be 
secured  or  are  too  expensive,  a  temporary  effect  can  be  produced  by  the 
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use  of  tall-growing,  broad-leavod  plants,  such  as  the  caator  bean  (Rid- 
nus),  the  canna,  and  the  caladium,  aa  shown  in  figure  8.  The  castor  beu 
grows  rapidly,  is  easily  propagated  from  seed,  and  cornea  true  to  Ttri- 
ety ,  affording  in  one  plant  a  wide  range  in  color  of  foliage  and  in  statu*. 
Thisplantfrequentlygrows6to8  feet  in  height  from  seed,  even  as  to 
north  as  New  York,  in  a  single  season.  Its  broad-spreading  habit, 
together  with  its  attractive  foliage,  which  in  well-nourished  pilots  it 
retained  well  down  to  the  ground,  renders  the  castor  bean  a  very  satis- 
factory makeshift  or  substitute  for  shrubbery  where  screens  and  mask- 
ing masses  are  needed.  The  trouble  with  all  such  makeshifts  ia  that 
they  produce  an  effect  which  lasts  for  a  few  months  only,  while  with 
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shrubs  the  benefit  is  lasting  and  they  serve  quite  as  useful  a  punwa 
in  the  way  of  shelter  belts  and  screens  in  winter  as  during  the  sum- 
mer. For  the  sake  of  variety,  the  caladium  and  canna  can  be  used  U 
good  advantage  in  connection  with  the  castor  bean.  The  tall  habit  of 
the  canna  and  the  broad  leaves  of  the  caladium  render  them  *eD 
fitted  for  massing.  Such  plants  as  the  castor  bean,  the  canna,  and 
the  caladium  can  be  used  to  good  purpose  ia  shrub  borders  and  masking 
groups  before  the  shrubs  are  sufficiently  grown  to  produce  the  effect 
desired.  Even  after  the  shrubs  have  grown  sufficiently  to  accompli 
the  end  sought  an  occasional  mass  of  castor  beans,  asters,  eulalias, 
or  arundo  interspersed  at  intervals  will  lend  variety  and  life  to  tta1 
groups. 
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CULTURAL  BXTOGBBTIOHB. 

In  addition  to  a  well-executed  general  planting  plan  the  successful 
levelopment  of  a  place  depends  on  the  preparation  and  fertilization  of 
he  soil,  the  pruning  and  planting  of  trees  and  shrubs,  and  the  making 
tod  maintenance  of  a  greensward. 

Preparation  and  Fertilisation  of  the  SoiL — The  nature  of  the  planta- 
ions  upon  a  city  lot  or  suburban  place  is  such  that  the  main  part  of 
lie  cultivation  must  necessarily  be  done  before  the  plantations  are 
nade.  The  soil  should  be  thoroughly  pulverized,  brought  to  a  general 
rrade,  and  the  surface  smoothed  and  raked  with  a  steel-tooth  rake. 
[f  a  lawn  is  to  be  made,  the  grass  seed  should  be  sown  immediately 
ifter  the  raking,  and  then  the  surface  thoroughly  compacted  by  the 
lse  of  a  heavy  lawn  roller.  Fertilizers  for  the  lawn  should  be  free 
from  weed  seed  and  be  of  a  lasting  nature.  If  the  soil  is  heavy  it 
»n  be  improved  by  plowing  in  a  crop  of  cowpeas  or  Canada  field 
peas.  If  this  can  not  be  done,  the  next  best  plan  is  to  use  thoroughly 
composted  or  sterilized  stable  manure.  If  the  soil  is  naturally  light 
its  store  of  plant  food  can  be  augmented  with  bone  meal.  This  should 
not  be  plowed  under,  but  harrowed  in  at  the  time  of  preparing  the 
soil. 

Pruning  and  Planting. — The  critical  period  in  the  life  of  a  plant  is 
when  it  is  transplanted  from  the  nursery  to  its  permanent  location. 
In  moving  trees  from  the  nursery  a  portion  of  the  root  area  is  lost, 
and  the  top  should  be  reduced  in  proportion  to  the  loss  of  root  area,  in 
order  that  the  newly  transplanted  and  unestablished  plant  may  be  able 
to  secure  sufficient  moisture  and  food  to  supply  the  demands  of  the  top. 
The  roots  should  also  be  pruned,  so  as  to  protect  them  against  decay,  by 
cutting  away  all  broken  and  mutilated  parts,  leaving  the  cut  surfaces 
smooth  and  in  such  position  that  they  will  come  in  contact  with  the 
fresh  earth.  After  the  plant  becomes  established  certain  branches  will 
grow  more  rapidly  than  others  and  the  appearance  of  the  plant  will  be 
spoiled  by  this  unequal  growth.  Pruning  should,  therefore,  be  re- 
sorted to  in  order  to  preserve  a  symmetrical  development  of  the  plant 
without  rendering  it  artificial  or  formal  in  appearance.  Care  should 
also  be  exercised  during  the  early  development  of  a  plant  to  maintain 
a  uniform  distribution  of  branches  around  the  central  axis,  if  it  be  a 
tree,  so  as  to  insure  a  symmetrical  and  pleasing  form  at  maturity. 

At  planting  time  the  excavation  prepared  for  the  reception  of  the  tree 
should  be  of  sufficient  depth  to  allow  it  to  be  set  as  deep  as  it  stood 
in  the  nursery  and  large  enough  to  accommodate  the  roots  without 
bending  them,  while  the  earth  in  the  bottom  of  the  hole  should  be 
loosened  at  least  one  spade  length  below  the  general  floor  of  the  hole. 
In  replacing  the  soil  over  the  roots  of  the  plant,  a  thin  layer  of  earth 
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should  be  placed  immediately  in  contact  with  the  roots  and  thoroughly 
pressed  down  by  trampling  in  order  to  bring  the  particles  of  soil  b 
close  contact  with  the  feeding  roots  of  the  plant.  The  hole  should  tkn 
be  filled  and  the  surface  left  slightly  above  the  general  surface  of  tfct 
surrounding  ground. 

Maintenance  of  a  Greensward. — Newly  established  lawns  should  uera 
be  allowed  to  mature  seed.  Frequent  clipping  with  the  lawn  mover, 
if  not  made  too  close,  tends  to  stimulate  the  stooling  of  the  planto 
rather  than  to  interfere  with  their  growth.  If  the  lawn  is  located  b 
a  dry  section  or  one  subject  to  long  periods  of  drought,  it  will  be 
necessary  to  irrigate  or  sprinkle.  A  little  water  is  an  injury  rather 
than  a  benefit  If  watering  is  begun  it  should  be  done  at  night  rather 
than  during  the  day,  and  sufficient  water  given  to  thoroughly  wet  the 
soil.  During  the  winter  the  new  lawn  should  have  a  dressing  of  coarse 
litter  or,  if  the  soil  is  poor,  of  thoroughly  composted  stable  manure. 
If  neither  of  these  is  available  or  desirable,  a  fall  dressing  of  bone 
meal  will  be  found  very  useful.  In  the  spring,  as  growth  begins,  th* 
lawn  should  be  raked  with  a  steel-tooth  rake,  all  breaks  carefully 
filled  in  with  turf  or  seeded,  and  the  whole  area  rolled  with  a  heavr 
roller.  Subsequent  treatment  will  consist  in  maintaining  the  moisto* 
by  proper  use  of  water  and  frequent  clipping  with  the  lawn  mower. 

CONCLUSION 

To  harmoniously  arrange  trees,  shrubs,  and  herbaceous  plants, 
and  at  the  same  time  adjust  them  to  the  contour  of  the  place,  to 
the  architecture  of  the  buildings,  and  to  the  convenience  of  the 
walks  and  drives,  is  the  aim  of  the  landscape  gardener.  As  his  guide 
and  model  he  takes  Nature,  and  in  so  far  as  she  is  followed  his  work 
is  pleasing.  Every  successful  attempt  to  adorn  a  city  lot,  a  sab- 
urban  place,  or  a  park  has  a  valuable  influence  upon  the  community  in 
which  it  is  situated.  It  furnishes  an  object  lesson  which  others  will 
attempt  to  follow,  and  in  this  way  it  serves  the  useful  purpose  of 
stimulating  in  others  a  love  for  the  beautiful  in  nature.  Fortunately 
the  beauty  which  is  produced  by  ornamental  plantings  can  not  be  self- 
ishly kept  for  the  exclusive  use  of  its  owner;  every  passer-by  can  tike 
the  full  measure  of  his  capacity  without  in  the  least  detracting  from 
the  value  of  the  plantation  to  its  owner.  Every  person  who  plants  a 
tree  is  a  public  benefactor. 
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WEEDS  USED  IN  MEDICINE. 


INTRODUCTION. 

It  is  a  matter  of  interest,  primarily  to  the  farmer,  that  certain  of 
the  well-known  weeds  now  either  generally  or  locally  infesting  the 
country  are  the  sources  of  crude  drugs  at  the  present  time  obtained 
wholly  or  in  part  by  importation  from  abroad.  Roots,  leaves,  and 
flowers  of  several  of  the  species  most  detrimental  in  the  United  States 
are  gathered,  prepared,  and  cured  in  Europe,  and  not  only  form  useful 
commodities  there  but  supply  to  a  considerable  extent  the  demands  of 
foreign  lands.  Hence  it  appears  probable  that  while  weeds  can 
hardly  be  made  desirable,  still  in  his  fight  to  exterminate  them  the 
farmer  may  be  able  to  turn  some  of  them  to  account.  Some  of  the 
plants  coming  within  this  class  are  in  many  States  at  present  subject 
to  antiweed  laws  and  farmers  are  required  to  take  measures  toward 
their  extermination.  It  seems,  therefore,  desirable  to  make  these 
pests  sources  of  profit  where  possible.  In  man}'  cases,  when  weeds 
have  been  dug,  the  work  of  handling  und  curing  them  is  not  excessive 
and  can  readily  be  done  by  women  and  children. 

The  prices  paid  for  crude  drugs  from  these  sources  are  not  great 
and  would  rarely  tempt  anyone  to  pursue  this  line  of  work  as  a  busi- 
ness. Yet,  if  in  ridding  the  farm  of  weeds  and  thus  raising  the  value 
of  the  land  the  farmer  can  at  the  same  time  make  these  pests  the 
source  of  a  small  income  instead  of  a  dead  loss,  something  is  gained. 

In  order  to  help  the  farmer  to  obtain  the  best  possible  prices  for  such 
products,  instructions  for  collecting  and  preparing  crude  drugs  derived 
from  weeds  are  here  briefly  given.    The  collector  should  observe 

them  carefully. 

« 

COLLECTION  AND  CUEING  OF  DRUGS. 

Too  much  emphasis  can  not  be  placed  upon  the  importance  of  care- 
fully and  thoroughly  drying  all  crude  drugs,  whether  roots,  herbs, 
leaves,  barks,  flowers,  or  seeds.  If  insufficiently  dried,  they  will  heat 
and  become  moldy  in  shipping,  and  the  collector  will  find  his  goods 
rejected  by  the  drug  dealer  and  have  all  his  trouble  for  nothing. 
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Another  important  matter  to  be  considered  in  collecting  drags  for 
market  is  freedom  from  foreign  substances.  All  drugs  should  be  den 
and  wholesome  looking  and  contain  no  admixture  of  fragments  of 
other  plants,  stones,  dirt,  or  other  impurities.  A  bright  natural  color 
is  extremely  desirable  in  leaves,  herbs,  and  flowers,  and  adds  much  to 
the  salability  of  the  product.  This  can  be  readily  brought  about  bj 
giving  careful  attention  to  proper  drying  in  the  shade  (not  in  direct 
sunlight),  and  by  protection  from  dew  or  rain  by  placing  the  drop 
under  cover  at  nightfall  or  whenever  necessary.  Boots  may  fo 
cleaned  by  washing,  but  leaves,  herbs,  and  flowers  should  never  be 
washed. 

It  is  important  also  to  collect-  drugs  in  proper  season  only.  Neglect 
in  this  respect  will  bring  nothing  but  disappointment  to  the  gatherer, 
as  drugs  collected  out  of  season  not  only  are  not  acceptable  to  th5 
dealer  on  account  of  inferior  medicinal  qualities,  but  there  will  ako  k 
in  the  case  of  roots,  a  greater  amount  of  shrinkage  in  a  root  dug  dur- 
ing the  growing  season  than  will  take  place  when  it  is  collected  after 
growth  has  ceased. 

The  collector  should  be  sure  that  the  plant  he  ^collecting  is  tbe 
right  one.  There  are  many  plants  that  closely  resemble  one  another. 
yet  one  may  possess  medicinal  properties  and  the  other  be  absolutely 
useless.  Again,  a  plant  may  contain  very  poisonous  principles,  and  if 
represented  to  be  something  else,  it  might  of  course  do  untold  injury. 
It  would  therefore  be  best,  where  any  doubt  exists,  to  send  a  specimen 
of  the  entire  plant,  including  leaves,  flowers,  and  fruits,  to  a  drug 
dealer  or  to  the  nearest  State  experiment  station  for  identification* 

BOOTS. 

Roots  should  never  be  collected  during  the  growing  season,  as  at 
that  time  they  are  deficient  in  medicinal  properties,  and  they  ak° 
shrink  more  in  drying  and  weigh  less  than  when  gathered  at  full 
maturity. 

The  roots  of  annual  plants  should  be  dug  just  before  the  flowering 
period,  and  those  of  biennial  or  perennial  plants  after  the  tops  havt 
dried,  the  former  in  the  autumn  of  the  first  year  and  the  latter  in  tie 
fall  of  the  second  or  third  year. 

After  the  roots  have  been  ^  dug  the  adherent  soil  should  be  well 
shaken  from  them,  and  all  foreign  particles,  such  as  stones,  dirt,  root* 
and  parts  of  other  plants,  should  be  removed.  If  the  roots  can  not  be 
sufficiently  cleared  of  soil  by  shaking,  they  should  be  thorough? 
washed  in  clean  water.  It  does  not  pay  to  be  careless  in  this  matter. 
The  presence  of  soil  increases  the  weight  of  the  roots,  but  the  intend* 
ing  purchaser  is  not  willing  to  pay  for  the  weight  of  the  dirt,  and 
grades  the  uncleaned  drug  accordingly.  It  is  the  clean,  brighHooking 
root  that  will  bring  a  good  price. 
m 
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After  washing,  the  roots  should  be  carefully  dried.  This  can  best 
•e  accomplished  by  exposing  them  to  light  and  air  (not  direct  sunlight) 
n  racks  or  shelves,  or  on  clean,  well-ventilated  barn  floors  or  lofts. 
!*be3T  should  be  spread  out  thinly  and  turned  occasionally  from  day  to 
lay  until  completely  cured.  When  this  point  is  reached,  in  perhaps 
hree  to  six  weeks,  the  roots  will  snap  readily  when  bent.  During  the 
uring  process  the  roots,  if  dried  out  of  doors,  should  be  placed  under 
belter  at  night  and  upon  the  approach  of  rainy  weather. 

With  some  roots  additional  preparation  is  required,  such  as  slicing 
,nd  the  removal  of  fibrous  rootlets.  Wherever  this  is  necessary  men- 
ion  will  be  made  of  it  under  the  descriptions  of  the  different  plants, 
n  general,  it  may  be  said  that  large  roots  should  always  be  split  or 
diced  when  green  in  order  to  facilitate  drying. 


The  plants  considered  in  this  bulletin  do  not  furnish  medicinal  barks, 
Dut  inasmuch  as  there  are  certain  sections  of  the  country  where  trees 
furnishing  such  barks  are  rather  abundant,  directions  for  their  collec- 
tion may  not  be  out  of  place  here. 

Barks  of  trees  should  be  gathered  in  spring,  when  the  sap  begins  to 
Sow,  but  may  also  be  peeled  in  winter.  In  the  case  of  the  coarser 
barks  (as  elm,  hemlock,  poplar,  oak,  pine,  and  wild  cherry)  the  outer 
laver  is  shaved  off  before  the  bark  is  removed  from  the  tree,  which 
process  is  known  as  u  rossing."  Only  the  inner  bark  of  these  trees  is 
used  medicinally.  Barks  may  also  be  cured  by  exposure  to  sunlight. 
Moisture  must  be  avoided. 

LEAVES  AND  HERBS. 

Leaves  and  herbs  should  be  collected  when  the  plants  are  in  full 
flower.  It  is  very  desirable  that  they  retain  their  bright  green  color 
after  curing,  and  this  can  be  done  by  careful  drying  in  the  shade.  In 
the  collection  of  leaves  the  whole  plant  may  be  cut  and  the  leaves  may 
be  stripped  from  it,  rejecting  the  stems  as  much  as  possible.  In  the 
case  of  herbs  the  coarse  and  large  stems  should  be  rejected  and  only 
the  flowering  tops  and  more  tender  stems  and  leaves  included.  All 
grasses,  bits  of  other  plants,  and  other  foreign  substances  should  be 
carefully  removed,  as  well  as  dead,  shriveled,  diseased,  and  discolored 
specimens. 

Both  leaves  and  herbs  should  be  spread  out  in  thin  layers  on  clean 
floors,  racks  or  shelves,  in  the  shade  but  where  there  is  free  circula- 
tion of  air,  and  turned  frequently  until  thoroughly  dry.  Moisture 
will  darken  them.  The  same  precautions  that  are  necessary  in  cur- 
ing roots  apply  here  also,  so  far  as  placing  them  under  cover  to  avoid 
dew  or  rain  is  concerned. 
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FLOWJUtS. 

Flowers  are  collected  when  they  first  open  or  immediately  after- 
not  when  they  are  beginning  to  fade.  To  preserve  the  bright  natunl 
color  as  nearly  as  possible  they  should  be  carefully  dried  in  the  shade, 
in  the  same  manner  as  directed  for  leaves  and  herbs. 


Seeds  should  be  gathered  just  as  they  are  ripening,  before  the  s&i 
pods  open,  and  should  be  winnowed  in  order  to  remove  fragments  of 
stems,  leaves,  and  shriveled  specimens. 

DISPOSAL  OF  THE  DBUGS. 

Samples  representative  of  the  lot  of  drugs  to  be  sold  should  be  sett 
to  the  nearest  commission  merchant,  general  store,  or  drug  store,  for 
inspection  and  for  quotation  on  the  amount  of  drug  that  can  be  fur- 
nished, or  for  information  as  to  where  to  send  the  article.  The  size  of 
the  sample  depends,  of  course,  upon  the  kind  of  drug;  from  3  to  4 
ounces — or,  say,  at  least  a  good  handful — should  be  submitted.  Thr 
package  containing  the  sample  should  be  plainly  marked  as  regard* 
contents,  and  the  name  and  address  of  the  sender  given.  In  writk' 
to  the  different  dealers  for  information  and  prices,  it  should  be  state 
how  large  a  quantity  of  a  particular  drug  can  be  furnished  and  how 
soon  this  can  be  supplied,  and  postage  should  always  be  inclosed  fur 
reply.  In  no  case  should  the  entire  lot  of  collected  drugs  be  sent  u> 
dealers  without  preliminary  correspondence.  The  collector  should 
bear  in  mind  that  freight  is  an  important  item,  and  it  is  best,  there 
fore,  to  address  such  dealers  as  are  nearest  to  the  place  of  productioo 
When  ready  for  shipment,  crude  drugs  may  be  tightly  packed  id 
burlap  or  gunny  sacks,  or  in  dry,  clean  barrels. 

DESCRIPTIONS  0FJPLAJTT8. 

The  plants  included  in  this  bulletin  are  burdock,  dandelion,  the 
docks,  couch  grass,  and  poke  weed  (principally  root  drugs);  foxglow 
mullein,  lobelia,  tansy,  gum  plant,  scaly  grindelia,  boneset,  catnip. 
hoarhound,  yarrow,  fleabane,  blessed  thistle,  jimson  weed,  and  pow* 
hemlock  (of  which  either  the  leaves,  flowers,  herb,  or  seeds  are  used  is 
medicine);  and  also  wormseed,  and  black  and  white  mustards,  of  vhicc 
the  seeds  onlv  are  used. 

Descriptions  of  these  plants  follow,  together  with  the  common  nam# 
by  which  they  are  known  in  different  localities,  the  habitat  (or,  in  other 
words,  the  kinds  of  places  or  soils  in  which  they  are  likely  to  be  found). 
their  geographical  range,  information  as  to  the  parts  to  be  collect  | 
their  uses,  the  extent  to  which  they  are  imported  and  the  prices  usually 
paid  by  dealers. 
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The  principal  uses  for  which  these  plants  are  employed  in  medicine 
ire  briefly  indicated,  but  none  of  the  drugs  mentioned  should  be  taken 
vitbout  the  advice  of  a  physician. 

With  the  exception  of  the  figures  for  dandelion  and  mustard,  which 
vere  obtained  from  the  Bureau  of  Statistics  of  the  Department  of 
Commerce  and  Labor,  the  imports  are  based  on  estimates  furnished 
>y  dealers,  and  the  prices  per  pound,  while  serving  to  give  an  idea  as  to 
vhat  may  be  expected  for 
be  drugs,  will  vary  from 
rea.  r  to  year,  depending  prin- 
cipally upon  supply  and  de- 

nand. 

There  are  of  course  a  large 
number  of  plants  used  in 
iiedicine  that  are  not  in- 
cluded in  this  bulletin,  which 
is  intended  to  cover  only 
*uch  medicinal  plants  as  may 
be  classed  as  weeds. 


Arctium  lappa  L. 

Other  common  names. — 
Cockle  button,  cuckold  dock, 
beggare'  buttons,  hurr-bur, 
stick  button,  hardock,  and 
bardane.     (Fig.  1.) 

Habitat  and  range. — Bur- 
dock is  one  of  the  most  com- 
mon weeds.  It  was  intro- 
duced from  the  Old  World, 
and  is  common  and  often  very  abundant  in  the  Eastern  and  Central 
States  and  in  some  scattered  localities  in  the  West,  growing  along 
roadsides,  in  fields,  pastures,  and  waste  places. 

Description. — This  is  a  coarse,  unsightly  biennial  weed  of  the 
aster  family  (Asteracee),  which  produces  during  the  first  year  of  its 
growth  only  a  rosette  of  large,  thin  leaves  (fig.  2)  and  a  long,  taper- 
ing root  having  a  diameter  of  from  one-half  to  1  inch.  When  full 
grown  it  measures  from  3  to  7  feet  high.  The  round,  fleshy  stem  is 
branched,  grooved,  and  hairy,  with  very  large  leaves,  even  in  the 
early  stages  of  the  growth  of  the  plant,  the  lower  leaves  often  meas- 
uring 18  inches  in  length.  The  leaves  are  alternate,  on  long,  solid, 
deeply  furrowed  leafstalks;  thin,  roundish  or  oval,  but  usually  heart - 
•shaped;   with  even,  wavy,  or  toothed  margins;  smooth  above,  and 


Fu.  1.— Burdock  (Arctium  lappa  L.).    Flowering  plant. 
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pale  and  woolly  on  the  under  surface.  The  flowers  are  purple,  in 
small,  clustered  heads,  appearing  in  the  second  year,  from  July  ic 
frost.  These  flower  heads  are  armed  with  hooked  tips,  and  the  burs 
thus  formed  are  a  great  pest,  attaching  themselves  to  clothing  and  to 
the  wool  and  hair  of  animals.  The  seed  of  burdock  is  produced  it 
great  abundance,  one  plant  bearing  as  many  as  400,000  seeds. 

Farts  used. — The  root  alone  is  recognized  in  the  United  States  Phir- 
macopceia,  but  there  is  a  limited  demand  for  burdock  seed,  and  the 


Fro.  2. — Burdock.      First  jear»  growth. 

leaves  also  are  employed.  Burdock  roots  and  seeds  arc  used  in  lil<«jd 
and  skin  diseases,  and  the  leaves  externally  as  a  cooling  poultice  fur 
swellings  and  ulcers,  the  latter  being  employed  only  in  tho  fresh  state 

Burdock  has  a  large  taproot,  about  12  inches  long,  fleshy,  tbt>  out 
side  blackish -brown  or  grayish-brown,  the  inside  light  in  color  and 
spongy  in  the  center.  It  is  to  be  collected  in  the  fall  of  the  first  yw. 
The  roots  must  be  washed,  split  lengthwise,  and  carefully  dried.  Dry 
ing  causes  the  root  to  lose  about  four-fifths  of  its  weight,  and  to  become 
scaly,  and  wrinkled  lengthwise.  Sometimes  the  bases  of  the  leaf?talfc> 
remain  at  the  top  of  the  root  in  the  form  of  a  small,  white,  silky  tuft 
The  odor  of  the  root  is  weak  and  unpleasant. 

The  seeds  are  oblong,  curved,  flattened,  and  angular,  dork  bro" 
and  sometimes  spotted  with  black,  and  have  no  odor.  These  boouM 
be  collected  when  ripe  or  nearly  so 
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Importi  and  prices, — About  50,000  pounds  of  lappa  or  burdock  root 
ire  imported  annually,  and  the  best  root  is  said  to  come  from  Belgium, 
vbere  great  care  is  exercised  in  its  collection. 

The  price  of  tbe  root  ranges  from  3  to  8  cents  per  pound,  and  that 
if  tbe  seed  from  5  to  10  cents. 

XMUTOSUOH. 

Taraxacum  taraxacum  (L. )  Kant.     (To 


Tlo.S.—D*aa*tlon  llbrazatiim  tarmaatm  {L.)  Ktnt).    {An  umurailly  flbroui  root) 

Other  common  names. — Blow-ball,  cankerwort,  doon-head-clock, 
fortune-teller,  horse  gowan,  Irish  daisy,  yellow  gowan,  one  o'clock. 
(Fig.  3.) 

Kange  and  habitat. — Dandelion  is  distributed  as  a  weed  in  all  civi 
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lined  parts  of  the  world,  and  in  this  country  is  naturalized  from 
Europe.  With  the  exception  of  the  South,  it  is  very  abundui 
throughout  the  United  States  in  fields  and  waste  places,  and  it  u  espe- 
cially troublesome  in  lawns  and  meadows. 

Description. — The  dandelion  is  so  veil 
known  a  weed,  especially  in  lawns,  that 
it  scarcely  requires  a  description,  »ln»9 
everyone  being  familiar  with  its  rosette 
of  coarsely  toothed  leaves,  goldeo-jet 
low  flowers,  and  round  fluffy  seed  beads 
It  is  a  perennial  plant  of  the  chicory 
family  (Cichoriacece),  and  it  may  be 
said  to  be  in  flower  throughout  almo* 
the  entire  year.  In  spring  the  young 
leaves  are  collected  and  used  for  gret k- 
or  salad,  but  the  part  employed  in  med 
icioe  is  the  root.  The  flowering  tfem 
of  the  dandelion  is  usually  longer  tl»n 
the  smooth,  shining  green,  roar*!; 
toothed  leaves,  reaching  a  height  <4 
from  5  to  10  inches.  It  is  erect. 
smooth,  naked,  and  hollow,  bearing *'■ 
the  summit  a  solitary  yellow  flower 
head,  which  opens  in  the  morning  w* 
only  in  fair  weather.  The  entire  plant 
contains  a  white,  milky  juice. 

Part  vied. — As  already  stated,  tt' 
root  of  dandelion  is  used  medicinally 
It  is  a  large  taproot,  sometime*  i' 
inches  long,  thick  and  fleshy,  dull-yel- 
low  or  brownish  on  the  outside,  wl'i" 
inside,  practically  without  odor,  and 
bitter.  (Fig.  4.)  Dandelion  is  ofw* 
used  as  a  tonic  in  diseases  of  the  li«t 
and  in  dyspepsia. 

The  best  time  for  digging  dandelK* 
root  is  from  July  to  September,  dur 
ing  which  time  the  milky  juice  becoma 
thicker  and  the  bitterness  increaai 
It  should  be  carefully  washed  and  thtf 
ts  decrease  considerably  in  size  by  drf 
i  much  as  the  fresh  roots  and  becomin 
ried  root  should  not  be  kept  too  loaf 
inal  virtues. 


Import*  and  prioot. — Daring  the  fiscal  year  ended  Jane  80,  1908, 
the  imports  of  taraxacum  or  dandelion  root  into  the  United  States 
mounted  to  115,532  pounds.    The  price  per  pound  ranges  from  4  to  0 


Several  species  of  docks  possess  medicinal  properties.  Among 
these  are  the  yellow  dock  (Rumex  crispu*  L.),  the  broad-leaved  dock 
(£.  obtusifolius  L.),  and  the  yellow-rooted  water  dock  (R.  britannica 
L.),  all  more  or  less  abundant  throughout  the  United  States.  Other 
species  are  also  recognized  as  possessing  value  in  medicine,  but  those 
above  mentioned  are  the  kinds  generally  collected. 

Yellow  Dock. 

Rumex  criipwi  L. 

Other  common  namei. — Curled  dock,  narrow  dock,  sour  dock.    (Fig.  6.) 

Bangs  and  habitat.— The    species    most  commonly    employed   in 

nedicine  is  the  yellow  dock,  a  perennial  introduced  from  Europe  and 


Flo.  ft.— Yullow  dock  (Jiutiux  aitput  L.).    Pint  real's  growth. 

now  found  throughout  the  United  States  as  a  troublesome  and  very 
persistent  weed  in  cultivated  as  well  as  wa>>te  ground,  among  rubbish 
heaps,  and  along  roadsides. 

Description. — The  deep,  spindle-shaped  root  sends  up  an  erect, 
angular,  and  furrowed  stem  about  2  to  4  feet  high,  leafy,  branching 
near  the  top,  and  bearing  numerous  elongated  clusters  of  inconspicuous 
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flowers.  The  leaves  are  lance  shaped,  acute,  with  the  margins  strong] 
waved  and  crisped.  The  lower  leaves  are  obtuse  or  heart  shaped  i 
the  base,  from  6  to  8  inches  in  length,  and  are  borne  on  long  stalk 
while  those  nearer  the  top  are  narrower  and  shorter,  being  only  3  to 
inches  long,  on  short  stems  or  stemless. 

From  June  to  August  the  yellow  dock  puts  forth,  interspersed  wit 
leaves,  its  many  long  dense  clusters  of  green,  drooping  groups  c 
inconspicuous  flowers  placed  in  circles  around  the  stem. ' 

Bro»d-lsavBd  Dock. 
Ramtx  oblv&ifolitw  L. 

Other  common  names. — Bitter  dock,  common  dock,  blunt-leaved  dock- 
butter  dock.     (Fig.  6.) 


Fio.  8.-Broftd-le«»ed  dock  Utumu  abbafJMiM  I»).    Flwt  yeWi  growth. 

Bange  and  habitat. — The  range  of  this  very  common  weed  extend 
from  the  New  England  States  to  Oregon  and  south  to  Florida  am 
Texas;  it  occurs  in  waste  places. 

Description. — Broad-leaved  dock  differs  from  the  yellow  dock  prin 
ci pally  in  its  more  robust  habit  of  growth.  It  grows  to  about  th 
same  height,  but  its  stem  is  stouter,  aud  the  leaves,  which  are  wav 
along  the  margin  as  in  the  yellow  dock,  are  much  broader  and  longei 
The  lower  leaves  have  long  stalks,  and  are  from  6  to  14  inches  i 
length,  with  heart-shaped  or  roundish  bases,  while  the  upper  ones  ai 
from  2  to  6  inches  long  and  are  on  short  stalks. 

The  green  flowers  appear  from  June  to  August,  and  are  in  rathe 
long,  open  clusters,  the  groups  rather  loose  and  far  apart.     In  all  < 


the  docks  here  mentioned,  the  three  inner  divisions  of  the  calyx  (outer 
covering  of  flower)  in  fruiting  form  a  kind  of  triangular  nut,  like  the 


*i.  fralUiur  ipike.  and  root  of  broad- leaved  dock. 


grain  of  buckwheat  (to  which  family,  Polygonaceee,  the  docks  belong), 
and  one  or  more  of  these  divisions  bear  on  the  back  a  small  granule. 
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The  difference  between  flower  and  fruit  is  barely  distinguishable  wfeea 
seen  from  a  little  distance  bo  long  as  the  fruit  ia  immature,  both  being 
green,  but  later  in  the  season,  as  the  fruit  ripens,  the  spikes  take  od  i 
rusty-brown  color.     (Fig.  7.) 

Y«llow-root«d  Water  Dock. 


Habitat  and  range. — As  the  common  name  indicates,  this  plant  fre- 
quents swampy  and  wet  places  and  banks  of  streams.  It  is  found  from 
Canada  to  New  Jersey  ud 
Pennsylvania,  and  west- 
ward to  Minnesota,  Illi- 
nois, and  Iowa. 

Description.— The  yel- 
low-rooted water  dock  p  > 
taller  plant  than  either  of 
the  docks  pre  rioualy  men- 
tioned, itsstoutstem  some- 
times reaching  a  height  of 
6  feet  The  leaves  at  the 
base  of  the  plantare  borne 
on  long  stalks,  and  arc 
from  1  to  2  feet  in  length. 
but,  as  with  the  other  tw 
species,  the  leaves  toward 
the  top  of  the  plan!  are 
shorter,  as  are  alao  tot 
stalks  supporting  them 
The  densely  flowered  clus- 
ters are  not  as-  leafy  as  in 
the  preceding  speciesmeD- 
tioned.   Tbeplantflowers 

no.  8.— Yellow  dock  root.  from  July  to  August 

Dock  Boots. 

The  root,  which  is  the  part  to  be  collected  for  medicinal  purposes, 
is  very  similar  in  all  of  these  species  of  dock  (figs.  7  and  8),  usual'! 
from  8  to  12  inches  long,  fleshy,  often  somewhat  branched,  the.  out- 
side dark  reddish-brown  with  a  rather  thick  bark,  internally  yellowuh- 
It  possesses  but  a  very  faint  odor  and  a  bitter,  astringent  taste.  Hf 
roots  should  be  collected  in  late  summer  or  autumn  after  the  freiiinf 
tops  have  ripened,  then  washed,  split  lengthwise  into  halves  or  quv 
ters,  and  carefully  dried. 
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The  docks  are  largely  employed  for  purifying  the  blood  and  as  a 
remedy  in  skin  diseases. 

Imports  and  prioei. — Rumex  or  dock  roots  are  imported  into  this 
country  to  the  extent  of  about  126,000  pounds  annually.  The  price 
luges  from  8  to  8  cents  per  pound. 

OOUOH  GBABS. 

Agmpyran  repent  (L.)  Besnv.  ( lYitiaim  repent  L.) 

Other  common  namn. — Dog-grass,  quick-grass,  quack-grass,  quitch- 
grass,  scutch-grass,  twitch-grass,  witch-grass,  wheat-grass,  Chand- 
ler's grass,  creeping  wheat  -grass, 
devil's-grass,  durfa-grass,   Dur- 
fee-graas,     Dutch-grass,     Fin's 
glass,  quake-grass.     (Fig.  9.) 

Bang*  and  habitat. — Couch 
grass,  like  so  many  other  perni- 
cious weeds,  was  introduced  into 
Bis  country  from  Europe,  and  is 
bow  a  most  troublesome  pest  in 
cultivated  ground,  causing  the 
firmer  a  loss  of  thousands  of 
dollars  annually  by  taking  pos- 
■easdon  of  fields  and  crowding  out 
•doable  crops.  It  is  most  abun- 
dant from  Maine  to  Maryland, 
tod  westward  to  Minnesota  and 
Missouri,  but  is  rather  sparingly 
distributed  in  the  South.  It  is 
gaining  ground  on  farms  on  the 
Pacific  slope. 

Description. — This  rather  coarse 
pass  produces  several  stems,  1  to 
3  feet  high,  from  a  long,  creep- 
ing, jointed  rootstock,  and  bears 
densely  flowered  spike-like  heads 
resembling  those  of  rye  or  beard- 
less wheat.  Tie  stems  are  round,  ria.i.-coacheimmtABTopvr<mrepentiL.}Bet}^.), 
smooth,  thickened  at  the  joints, 

and  hollow,  bearing  from  five  to  seven  leaves.  These  have  a  long 
cleft  sheath,  and  are  rough  on  the  upper  surface.  The  heads  or  spikes 
are  terminal,  solitary,  compressed,  with  two  rows  of  spikelets  on  a 
wavy  and  flattened  axis. 

Conch  grass  is  one  of  the  most  difficult  weeds  to  < 
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account  of  the  long  jointed  rootetock,  each  joint  of  which  is  capable  of 
producing  a  new  plant  Every  bit  of  the  rootetock  must  therefore  be 
removed  from  the  soil  or  killed  in  order  to  eradicate  it- 
Part  used. — The  most  important  part  of  this  grass,  not  only  agricul- 
turally but  also  pharmaceutical^ ,  is  its  long,  tough  rhizome  or  root- 
stock,  creeping  along  underneath  the  ground  and  pushing  in  even 
direction.  It  is  pale  yellow,  smooth,  about  one-eighth  of  an  inch  b 
diameter,  with  joints  at  intervals  of  about  an  inch  from  which  slender 
branching  rootlets  are  produced. 

One  of  the  best  methods  of  destroying  this  weed  is  to  plow  up  the 
roots  and  burn  them.  They  need  not  be  burned,  however,  but  maj 
be  saved  and  prepared  for  the  drug  market  -  After  the  rootetocb 
have  been  collected  and  washed  the  rootlets  should  be  removed  and 
the  rhizome  or  rootetock  (not  the  rootlets)  cut  into  short  pieces  about 
two-fifths  of  an  inch  long.  An  ordinary  feed-cutting  machine  may  be 
used  for  this  purpose.  These  should  then  be  dried  as  suggested  io 
the  general  instructions. 

In  the  drug  trade  this  plant  is  generally  known  as  dog  grus  or 
triticum.  As  found  in  the  stores,  it  is  in  the  form  of  small,  angular 
pieces,  about  one-eighth  to  one-fourth  of  an  inch  long,  straw  colored, 
shining,  and  hollow.  These  pieces  are  odorless  but  have  a  somewhat 
sweetish  taste. 

The  fluid  extract  prepared  from  dog  grass  is  used  in  kidney  and 
bladder  troubles. 

Imports  and  prices. — Couch  grass  is  almost  wholly  an  imported  aiti 
cle,  some  250,000  pounds  coming  into  this  country  annually  tm 
Europe.    The  price  is  about  3  to  7  cents  per  pound. 


Phytolacca  americana  L.  (Phytolacca  decandra  L.) 

Other  common  names. — Poke,  pigeon-berry,  garget,  sooke,  pecan, 
coakum,  Virginian  poke,  ink-berry,  red-ink-berry,  American  night- 
shade, cancer  jalap,  red  weed.     (Fig.  10.) 

Range  and  habitat. — Pokeweed  is  common  in  rich,  moist  soil  aloof 
fence  rows,  margins  of  fields,  and  in  uncultivated  land  from  the  New 
England  States  to  Minnesota  and  south  to  Florida  and  Texas.  Hi* 
native  in  this  country  and  naturalized  in  Europe,  where  it  is  regarded 
as  an  ornamental  garden  plant. 

Description. — The  reddish  purple  stems,  rich  green  foliage,  and  clus- 
ters of  white  flowers  and  dark-purple  berries  give  to  this  plant  a  ratter 
handsome  appearance.  Pokeweed  attains  a  height  of  from  3  to  9  M 
from  a  very  large  perennial  root.  It  is  erect,  branched,  the  sttf* 
stout,  smooth,  green  at  first,  then  reddish.    On  examining  a  piece  of 
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the  stem,  the  pith  will  be  seen  to  be  divided  into  disk-shaped  pieces, 
with  hollow  spaces  between  them.  The  leave*  are  orate  or  ovate- 
oblong,  acute  at  the  apex,  smooth,  about  5  inches  long  and  2  to  3  inches 
wide,  on  short  stems.  The  margins  are  without  indentation.  About 
July  to  September  the  long  clusters  of  whitish  flowers  are  produced, 
followed  by  the  green  berries,  which  upon  ripening  become  a  rich  dark- 
purple  color.    The  flower  olusters  are  from  3  to  4  inches  in  length  and 


Fro.  10.— Poke  weed  {PltyWaaa  anericma  L.]. 

jn  long  stalks,  the  flowers  numerous  and  borne  on  reddish  stems.  The 
>erries  are  globular,  flattened  both  at  top  and  bottom,  smooth  and 
»hining,  and  contain  ten  black  seeds  imbedded  in  a  rich  crimson  juice. 
.-Fig.  11.) 

Parts  used. — For  medicinal  purposes  the  berries  and  roots  are 
employed.  Both  of  these  should  be  collected  when  the  berries  are 
hilly  mature,  which  usually  occurs  about  two  months  after  flowering. 


The  clusters  of  berries  should  be  carefully  dried  in  the  shade.     The; 
are  poisonous,  have  no  odor,  a  sweetish  taste  at  first,  then  acrid. 


Flo.  11.— Pokewoed, 

Pokeweed  has  a  very  large,  fleshy,  and  poisonous  root,  conical  in 
shape  and  branched.  (Fig.  IS.)  It  should  be 
gathered  in  the  latter  part  of  the  fall,  thoroughly 
cleaned,  cut  into  transverse  slices,  and  carefully 
dried.  When  dry  it  has  a  grayish,  wrinkled  ap- 
pearance, breaks  with  a  fibrous  fracture,  and  the 
slices  show  many  concentric  rings.  There  is  »  I 
slight  odor  and  the  taste  is  sweetish  and  acrid. 

Both  the  berries  and  roots  are  alterative,  act  I 
upon  the  bowels  and  cause  vomiting,  and  prep* 
rations  made  from  them-  are  used  in  treating 
various  diseases  of  the  skin  and  blood,  and  in 
certain  cases  in  relieving  pain  and  allaying  inflam- 
mation. 

Price. — Phytolacca   or  pokeroot   brines   from 
Flo.  li-Pokeroot.  _    .       -  /  j  j    *u       j  l 

2  to  5   cents   per  pound,  and  the  dry   bemo 

about  5  cents  per  pound. 

FOXGLOVB. 

Digital**  pttrpurta  L. 

Other  common  names. — Purple  foxglove,  thimbles,  fairy  cap,  fain 

fingers,  fairy  thimbles,  fairy  bells,  dog's  finger,  finger  flower,  lady'; 

glove,    la-iyfingers,    lady's   thimble,    popdock,    flapdock,    flopdock. 


as 

Hod's  mouth,  rabbit's  flower,  cottagers,  throatwort,  Scotch  mercury. 
(Fig.  13.) 

Range  and  habitat — Foxglove  was  originally  introduced  into  this 
country  from  Europe  as  an  ornamental  garden  plant,  but  has  now 


Fio,  18,— FoxkIovo  (DigUaUtpunnsrtaL.). 

escaped  from  cultivation  in  a  few  localities  and  is  assuming  the  char- 
acter of  a  weed.  This  is  the  case  in  parts  of  Oregon,  Washington, 
and  West  Virginia,  where  the  plant  is  found  in  great  abundance  in 
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dry,  sandy  soil,  along  roads  and  fence  rows,  on  the  borders  of  timber 
land,  and  in  small  cleared  places. 

Description. — This  is  a  very  handsome  plant  of  the  figwort  family 
(Scrophulariacese),  biennial,  and  the  first  year  forms  only  a  rosette  of 
dense  leaves,  but  in  the  second  year  of  its  growth  the  simple  erect 
flowering  stalk  is  produced,  attaining  a  height  of  from  3  to  i  feet  Thi> 
is  round,  indistinctly  angled  toward  the  top,  leafy  and  downy.  The 
leaves  are  oblong-ovate,  narrowed  at  the  base  into  long  winged  stalk 
the  upper  surface  of  the  leaves  is  dull-green  and  wrinkled,  while  the 
under  side  is  grayish,  with  short,  soft  hairs  and  a  thick  network  of 
prominent  veins.  The  root  leaves  are  rather  large  and  are  borne  oa 
long  stalks,  but  as  the  leaves  approach  the  top  of  the  plant  they  become 
smaller  and  the  leafstalks  shorter. 

The  plant  is  in  flower  about  June,  and  the  long  clusters  of  numerous 
tubular  bell-shaped  flowers  are  very  showy.  The  clusters  are  ter- 
minal, and  about  14  inches  in  length.  The  flowers  are  large,  about  I 
inches  long,  the  color  ranging  from  white  through  lavender  to  purple, 
the  inside  of  the  lower  lobe  bearing  long,  soft,  white  hairs  and  crim- 
son spots  on  a  white  ground. 

Part  used. — Leaves  of  the  second  year's  growth  only  are  employed, 
and  these  should  be  collected  when  about  two-thirds  of  the  flowers  have 
expanded.  They  should  be  very  carefully  dried  in  the  shade  and  tb« 
kept  in  close  boxes  or  barrels  so  as  to  keep  out  all  moisture.  The 
greatest  care  is  necessary  in  curing,  as  the  leaves  soon  lose  their 
medicinal  properties  if  not  properly  dried. 

Preparations  made  from  foxglove  are  of  great  value  in  heart  troubles, 
but  they  are  poisonous  and  should  never  be  used  except  on  the  advice 
of  a  physician. 

Imports  and  prices.— From  40,000  to  60,000  pounds  of  digitalis  or 
foxglove  are  annually  imported  into  this  country  from  Europe,  whew 
the  plant  is  cultivated.  The  American  -grown  product  has  so  far  never 
been  used,  but  leaves  from  the  wild  American  plant  have  been  as»?w 
and  found  to  be  equally  as  good  as  the  European  article. 

The  price  per  pound  ranges  from  about  6  to  8  cents. 


Verbascum  thapmu  L. 

Other  common  names. — Great  mullein,  velvet  or  mullein  dock,  Aaron1 
rod,  Adam's  flannel,  blanket  leaf,  bullock's  lungwort,  cow's  or  clown* 
lungwort,  candlewick,  f eltwort,  flannel  leaf,  old-man's  flannel,  b»tf' 
beard,  hedge  taper,  ice  leaf,  Jacob's  staff,  Jupiter's  staff,  lady's  fox- 
glove, Peter's  staff,  shepherd's  club,  torches,  torchwort,  velvet  pto^ 

(Kg.  i4) 

Eange  and  habitat. — Mullein  is  a  native  of  Europe,  and  occurs  io^ 
m 
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•ountry  as  a  troublesome  weed  in  fields  and  pastures,  waste  places, 
md  along  roadsides  from  Maine  to  Minnesota  and  southward,  and  it  is 
ibo  spreading  in  the  far  Western  States.  It  produces  great  quantities 
>f  seed,  and,  if  allowed  to  persist,  will  Boon  stock  the  ground  with 
weds  which  may  retain  their 
ritality  and  germinate  at  inter- 
nals for  a  number  of  years. 

Description. — Mullein  can  be 
easily  recognized  by  its  tall, 
irect  habit  of  growth,  the  white  - 
woolly  or  felty  appearance  of  the 
•ntire  plant,  and  its  spike  of  gold- 
en-yellow flowers.  It  is  a  bien- 
lial  belonging  to  the  figwort 
!amily  (Scrophulariacea?). 

This  plant  has  a  stout,  straight 
item,  which  sometimes  grows  as 
all  as  7  feet  The  stem  and  also 
he  leaves  are  densely  hairy,  the 
fitter  alternate,  sessile  (stem- 
ess),  their  margins  extending  in 
sings  along  down  the  stem, 
fhe  rather  thick,  rough  leaves 
ire  from  4  to  12  inches  in  length, 
iblong,  acute,  and  densely  hairy 
ibore  and  below. 

In  the  first  year  of  its  growth 
Hily  a  rosette  of  downy  leaves  is 
produced,  hut  during  the  second 
rear  the  flower  stalk  with  its 
iensely  flowered  spike  appears. 
The  golden-yellow  flowers  are 
produced  from  June  to  August. 

Parts  used. — As  the  leaves  and 
lowers  are  to  be  collected  at  the 
ame  when  the  plant  is  in  bloom, 
he  propagation  of  the  plant  by 
he  dissemination  of  its  seed  is 
prevented.   The  leaves  are  cured 

.       ..  .  --  rra.  H.— Mullein  [  Votatcum  thapna  L.). 

in  the  usual  manner.    They  are 

practically  inodorous,  and  have  a  somewhat  bitter,  mucilaginous  taste. 

It  is  very  desirable  to  have  the  flowers  retain  their  bright  yellow 

x>lor ;  they  must  therefore  be  thoroughly  dried,  and  then  kept  free  from 

moisture  in  well -stoppered  bottles.     They  readily  absorb  moisture  and 


if  allowed  to  become  damp  will  turn  black.  The  corolla  (petals),  with 
the  adhering  stamens  only,  is  dried,  the  calyx  being  rejected.  Mullein 
flowers  have  a  sweetish,  pleasant  odor. 
Mullein  is  used  in  coughs  and  ca- 
tarrh, to  quiet  nervous  irritation,  and 
to  relieve  pain  and  inflammation. 
According  to  some  authors  the  dried 
leaves  are  often  smoked  like  tobacco 
to  relieve  nasal  catarrh  and  throat 
affections. 

ImporU  and  price*. — About  5,00u 
pounds  of  verbascum  or  mullein  flow- 
ers are  annually  imported,  chiefly 
from  Germany,  in  which  country  the 
plant  is  cultivated.  The  leaves  are 
also  imported  to  a  small  extent. 

The  price  paid  for  the  leaves  range* 
from  Si  to  5  cents  per  pound,  and 
that  for  the  flowers  may  range  from 
25  to  75  cents  per  pound. 


Lobdia  tytofc)  L. 

Other  common  name«. — Indian  to- 
bacco, wild  tobacco,  bladder  pod,  asth- 
ma weed,  gagroot,  pukeweed,  vomit- 
wort,  low  belia,  eyebright.    (Fig.  15. 1 

Range  and  habitat — Thie  poison- 
ous weed  occurs  nearly  everywhere 
throughout  the  United  States,  being 
most  plentiful  east  of  the  Mississippi 
River,  and  thriving  in  dry,  clayey. 
or  siliceous  soil  in  sunny  situation* 
along  roadsides,  and  in  old  fields  and 
pastures. 

Deioription. — The  erect  leafy  stem 

of  this  annual   herbaceous  plant  i- 

from  1  to  3  feet  high,  from  a  fibrou.- 

root.     It  is  simple  and  rough-hairy 

below,  smooth  above,  and  bears  a  few 

short  branches.    The  entire  plant  con- 

n*.it-uuii»  (£*«.«**  M.         tains  an  acrid  milky  juice.    Itbelongt 

to  the  bellflower  family  (Campanulacess). 

The  pale-green  leaves  are  alternate,  from  1  to  Si  inches  long,  grad- 
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nally  diminishing  in  size  as  they  reach  the  summit  of  the  plant,  the 
lower  leaves  being  borne  on  stalks,  while  the  upper  ones  are  stemless. 
They  are  thin,  oblong  or  oval,  blunt,  irregularly  toothed,  and  almost 
wavy,  with  short  hairs  on  both  surfaces. 

From  July  until  frost  the  rather  inconspicuous,  very  small  pale- 
blue  flowers  appear.  These  are  very  numerous,  each  one  borne  in  the 
axils  of  the  upper  leaves  on  very  short  stems,  all  together  forming  a 
long,  spike-like  head.  The  lower  lip  of  the  flower  has  three  lobes,  the 
upper  one  two  segments,  and  from  the  center  of  the  latter  the  tube  of 
the  flower  is  cleft  to  the  base.  The  seed  pods  are  in  the  form  of  in- 
flated capsules,  nearly  globular,  striated  (grooved  or  marked  with 
parallel  lines),  and  contain  very  numerous  minute  dark-brown  seeds. 

Parts  used. — The  leaves  and  flowering  tops  are  used  in  medicine,  and 
there  is  also  a  good  demand  for  the  seed.  The  leaves  and  tops  should 
be  gathered  after  some  of  the  pods  have  become  inflated,  should  be 
dried  in  the  shade,  and  when  dry  kept  in  covered  vessels.  The  dried 
leaves  and  tops  have  a  rather  disagreeable,  somewhat  sickening  odor, 
and  the  taste,  though  mild  at  first,  soon  becomes  strongly  acrid  and 
nauseous.  The  seeds  are  extremely  minute,  and  each  capsule  is  said 
to  contain  from  450  to  500  seeds. 

Lobelia  is  an  expectorant,  acts  upon  the  nervous  system  and  bowels, 
causes  vomiting,  and  is  poisonous. 

Price. — The  price  paid  for  the  dried  leaves  and  tops  ranges  from  3 
to  8  cents  per  pound,  and  that  for  the  seed  from  15  to  20  cents  per 
pound. 

TANSY. 

Thnacetum  vulgare  L. 

■ 

Other  ooaunon  names. — Bitter  buttons,  ginger  plant,  parsley  fern, 
scented  fern.     (Fig.  16.) 

Bange  and  habitat. — Tansy  was  originally  introduced  into  this 
country  as  a  garden  plant  from  Europe,  where  it  is  native.  It  has  now 
escaped  from  cultivation  and  is  found  as  a  weed  along  waysides  and 
fences  in  many  places  from  New  England  to  Minnesota  and  southward 
to  North  Carolina  and  Missouri. 

Description. — This  strong-scented  perennial  herb  belongs  to  the  aster 
family  (Asteracece).  The  stout,  erect  stem  is  from  H  to  3  feet  high, 
branching  near  the  top,  somewhat  reddish,  and  usually  smooth. 
The  general  outline  of  the  leaf  is  oval,  and  it  is  divided  nearly  to  the 
midrib  into  about  seven  pairs  of  segments,  which,  like  the  terminal 
one,  are  again  divided  for  about  two-thirds  of  the  distance  to  the  mid- 
vein  into  smaller  lobes  having  saw-toothed  margins.  The  entire  leaf 
is  about  6  inches  in  length. 

Tansy  is  in  flower  from  July  to  September,  and  the  roundish  but 
flat-topped  yellow  flower  heads  are  produced  in  dense  terminal  clusters. 
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Parti  used. — At  the  time  of  flowering  the  leaves  and  tope  are  collected 
for  medicinal  purposes  and  are  dried  in  the  usual  manner.  The  odor 
of  tansy  ia  strongly  aromatic  and  the  taste  bitter.  In  drying,  tansy 
loses  about  four-fifths  of  its  weight 

Tansy  is  employed  in  derangements  of  women,  and  has  stimulant 
and  tonic  properties.  It  is  also  used  for  expelling  worms.  This  drag 
is  poisonous  and  has  been  known  to  produce  fatal  results. 


Fio.  16.— Tmp  (Itnocdm  wtgart  L.|.  Fin.  IT.— Gum  plant  (OrwWto  reteuCa  Kutt.). 

Import!  and  pries*.— About  30,000  pounds  of  tanacetum  or  tansy  an 
imported  annually.    The  price  paid  per  pound  ranges  from  3  to  6  cent*. 

OTTO  PLANT. 
Grindelia  robiuta  Nutt 

Bangs.— The  gum  plant  {fig.  17)  occurs  in  the  States  west  of  the 
Rocky  Mountains. 

Description. — The  entire  plant  is  covered  with  a  resinous  substance, 
which  gives  it  a  gummy,  varnished  appearance,  whence  its  oaaunoo 
name,  gum  plant,  is  derived. 
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This  perennial  of  the  aster  family  of  plants  has  an  erect  habit  of 
growth,  and  sends  np  a  round,  smooth  stem  about  a  foot  and  a  half 
high,  narrowly  grooved  and  freely  branching  near  the  top,  each 
branch  terminating  in  a  large  yellow  flower.  The  branches  near  the 
flower  heads  have  a  slightly  reddish  appearance. 

The  pale-green  leaves  are  about  an  inch  long,  of  a  leathery  texture, 
rather  rigid,  coated  with  resin,  and  show  numerous  translucent  dots. 
The  leaves  are  oblong-spatulate  (having  a  gradually  narrowed  base 
below  the  broader  rounded  summit)  and  are  more  or  less  clasping  at 
the  base,  the  lower  ones  somewhat  saw-toothed. 

The  yellow  flowers  are  borne  singly  at  the  ends  of  the  branches  and 
measure  about  three-quarters  of  an  inch  across.  The  involucre  (set  of 
small  leaves  immediately  beneath 
the  flower)  is  very  resioous  and 
consists  of  numerous  thick,  over- 
lapping scales,  the  tips  of  which 
are  rolled  forward. 

Parte  used  and  prion,— The 
flowering  tops  and  leaves  of  this 
and  of  the  scaly  grindelia  are  col- 
lected indiscriminately,  and  bring 
from  5  to  18  cents  per  pound. 

They  are  used  in  asthma  and 
similar  affections,  and  externally 
in  cases  of  poisoning  by  poison 
ivy. 

SOAIiY  GKOTDELIA. 

Orindeba  tquarrota  (Purah)  DuiulL 

Range. — Scaly  grindelia  (fig. 
18)  has  a  wider  distribution  than 
the  gum  plant,  being  quite  com- 
mon on  the  plains  and  prairies 
from  the  Saskatchewan  to  Min- 
nesota, south  to  Texas  and  Mex- 
ico, and  westward  to  California. 

Description. — This  species  is 
very  similar  to  the  gum  plant, 
with  the  exception  that  it  is 
smaller  and  does  not  have  the  gummy  appearance  of  the  former.  The 
slender,  erect  stems  are  from  1  to  2  feet  high  and  somewhat  sparingly 
branched  near  the  top.  The  branches  near  the  flower  beads  appear  to 
be  somewhat  more  reddish  than  in  the  species  previously  mentioned. 
In  this  species,  also,  the  leaves  are  not  borne  on  stalks,  but  are  some- 
what clasping  at  the  base,  and  they  are  longer  (about  2  inches  long), 
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not  rigid,  thinner,  and  more  prominently  toothed.  'Hie  flowers  «* 
also  very  similar  to  those  of  the  gum  plant,  but  are  smaller,  the  scales 
narrower,  and  the  recurred  tips  longer  and  more  slender. 

Parti  used. — The  leaves  and  flowering  tops  are  collected  with  those 
of  the  gum  plant,  Orinddia  robvsta. 


Euputorium  ptrfolUitvm  L. 


Flo.  IS.-  -tionemex  iEupaloitumptrfolialvmt^). 

Other  common   names. — Thoroughwort,  crosawort,  wood  boaeeet 
teasel,  ague-weed,  feverwort,  thorough-stem  or  thorough-wax,  vep- 
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table  antimony,  sweating  plant,  Indian  sage,  wild  sage,  tearal,  wild 
Isaac.    (Fig.  19.) 

Range  and  habitat. — Boneset  delights  in  moist  situations,  and  is  com- 
mon as  a  weed  in  clayey  or  sandy  soil,  in  low,  wet  ground,  and  along 
streams,  on  the  edges  of  swamps  and  in  thickets  from  the  New  Eng- 
land States  west  to  Nebraska  and  south  to  Texas  and  Florida. 

Description. — One  of  the  features  which  will  aid  in  recognizing  this 
plant  is  the  peculiar  arrangement  of  the  leaves.  These  are  opposite 
each  other  and  joined  together  at  the  base  around  the  stem,  and  there- 
fore have  the  appearance  of  a  single  leaf  with  the  stem  passing  through 
the  center  of  it 

Boneset  is  a  perennial  herb  of  the  aster  family  of  plants  ( Asteracere), 
with  stout,  rough,  hairy  stems  1  to  5  feet  high,  from  a  horizontal, 
crooked  root.  The  leaves  are  opposite,  united  at  the  base,  lance 
shaped,  tapering  to  a  point,  bluntly  toothed,  rough  with  prominent 
veins,  wrinkled,  dark  green  on  the  upper  surface,  downy  and  paler 
green  on  the  lower  surface.  Both  leaves  together  measure  from  8  to 
14  inches  from  point  to  point  and  1  to  H  inches  wide.  The  flowers 
are  white,  tubular,  ten  to  twenty  or  more  united  in  dense  heads,  and 
the  heads  are  borne  in  rather  crowded  flat-topped  clusters,  appearing 
from  July  to  September. 

Parts  used. — The  leaves  and  flowering  tops  are  the  parts  used  in 
medicine,  and  these  should  be  collected  when  the  plants  are  in  flower, 
stripped  from  the  stalk,  and  carefully  dried.  They  lose  about  three- 
fourths  of  their  weight  in  drying.  The  odor  is  faintly  aromatic,  the 
taste  bitter  and  astringent. 

As  indicated  by  the  common  names  " ague- weed"  and  "feverwort," 
this  is  a  popular  remedy  in  fever  and  ague.  It  is  used  also  in  colds, 
dyspepsia,  jaundice,  and  for  toning  up  the  system.  In  large  doses  it 
is  an  emetic  and  cathartic. 

Prieet. — Eupatorium  or  boneset  leaves  and  tops  bring  from  2  to  8 
cents  per  pound.  

CATNIP. 

Nepcta  caiarialu 

Other  common  names. — Catmint,  catnip,  cat's  wort,  field  mint.  (Fig. 
20.) 

Bange  and  habitat. — This  very  common  weed  is  naturalized  from 
Europe,  and  is  found  in  rather  dry  soil  ia  waste  places  and  cultivated 
land,  about  old  buildings  and  along  fences,  from  Canada  to  Minnesota 
and  southward  to  Virginia  and  Arkansas. 

Description. — The  erect,  square  stems  of  this  perennial  herb  of  the 
mint  family  (Menthaceae)  grew  to  a  height  of  2  to  3  feet,  are  branched, 
and  somewhat  whitish  in  appearance  from  the  covering  of  fine  white 
hairs. 


The  leaves  are  opposite  and  borne  on  stems,  heart  shaped  or  oblong, 
with  an  acute  apex,  1  to  2i  inches  long,  evenly  and  finely  scalloped, 
green  above,  beneath  grayish-green  with  fine  white  hairs.     The  many 
flowered  clusters  appear  from  June  to  September,  and  are   borne  in 
thick  spikes  1  to  5  inches  long  at  the  top  of  the  stems  and  branches 
The  flowers  are  white  or  somewhat  purple,  two-lipped,  the  upper  lip 
two-cleft,   the   lower    out 
three-lobed  and  sometime* 
spotted  with  red,  the  mid- 
dle  lobe    broadest   and 
round-toothed. 

Parte  ued. — The  flower- 
ing tops  and  leaves  are  In 
be  collected  when  the  plant 
is  in  flower  and  carefully 
dried.  They  have  a  strong 
mint-like  odor  and  a  bitter 
taste.  The  coarser  stem« 
and  branches  should  be 
rejected. 

Catnip  is  used     in    de-    i 
rangements  of  women,  a- 
a  mild  stimulant  and  tonic 
and  has  a  quieting  effect  on 
the  nervous  system. 

Imports  and  prises. — la 
taria  or  catnip  is  imported 
in  but  small  quantitkv. 
The  price  paid  for  tin' 
flowering  tops  and  leave? 
is  from  2  to  8  cents  per 
pound. 

HOABHOUHD. 

Marrubivm  vulgar*  L. 

Other  common   names.— 

Houndsbene,  marvel,  mar- 

Fig.  20.-C*tnip  (Mpeta  cataria  L.).  TU_   '       '     *"."'.     .  ,. 

Bangs  and  habitat— 
Hoarhound  has  been  naturalized  from  Europe,  and  has  escaped 
from  gardens  in  this  country,  being  found  now  rather  abundantly 
in  dry  sandy  or  stony  soil  in  waste  places,  pastures,  fields,  aloof 
roadsides,  and  near  dwellings,  from  Maine  to  South  Carolina,  Texav 
and  westward  to  California  and  Oregon.  It  is  very  abundant  in  pas- 
tures in  California,  Oregon,  and  in  limited  areas  in  Indiana,  Mi» 
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won,  Ohio,  and  Michigan.  In  southern  California  this  plant  has 
proved  a  most  troublesome  weed,  occurring  almost  everywhere  and 
growing  in  such  dense  masses  as  to  crowd  out  nil  other  vegetation. 
[  It  has  spread  rapidly  over  thousands  of  acres,  taking  complete  pos- 
session of  the  land  and  destroying  pastures. 

Description. — The  entire  plant  has  a  whitish,  woolly  appearance, 
caused  by  the  dense  covering  of  hairs.  It  is  a  perennial  plant,  and  as 
will  be  seen  from  the  characteristic  Up-shaped  flowers,  is  a  member  of 
die  mint  family  (Menthacere).  The  whole  plant  has  a  rather  pleasant, 
balsamic  odor. 

Hoarhound  is  a  bushy,  branching  herb,  with  fibrous  roots  sending 
up  numerous  woolly  stems  about  1  to  3  feet  high,  rounded  below  and 


Flo. 21.— Hoerhound  [Xatrubium taigare L.). 

four-angled  above.  The  leaves  are  opposite  each  other,  1  to  2  inches 
long,  oval  or  nearly  round,  wrinkled,  somewhat  blunt  at  the  apex, 
narrowed  or  somewhat  heart  shaped  at  the  lnse,  with  rounded  teeth, 
somewhat  hairy  and  wrinkled  on  the  upper  surface,  and  prominently 
veined  and  very  hoary  on  the  lower  surface.  The  flowers  are  whitish, 
two-lipped,  the  upper  lip  two-lobed,  the  lower  three-lobed,  and  are 
borne  in  dense,  woolly  clusters  in  the  axils  of  the  leaves.  (Fig.  22.) 
The  plant  flowers  from  June  to  September,  and  the  characteristic 
hooked  calyx  teeth  of  the  mature  flower  clusters  cling  to  the  wool  of 
sheep  like  a  bur,  resulting  in  the  scattering  of  the  seeds. 

Farts  uted. — The  leaves  and  tops  are  used  in  medicine.  These 
should  be  gathered  just  before  the  herb  is  in  flower,  rejecting  the 
coarse  stalks,  and  should  be  dried  in  the  shade  in  the  usual  n 
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The  balsamic  odor  diminishes  in  drying.    The  herb  has  a  bitter,  per- 
sistent taste. 

Hoarhound  is  well  known  as  a  remedy  for  colds,  and  is  also  used  in 
dyspepsia  and  for  expelling  worms. 

Imports  and  prices. — A  considerable  quantity  of  marrubium  or 
hoarhound  is  imported,  about 
125,000  pounds  coming-  into 
this  country  annually.  Three 
to  8  cents  is  the  price  paid  per 
pound. 


Ctneut  bentdichu  L. 

Other  common  name*. — Eoli- 
th is  tie,  bitter  thistle,  Our 
Lady's  thistle,  St.  Benedict's 
thistle,  cursed  thistle,  spotted 
thistle.     (Fig.  23.) 

Range  and  habitat.— This 
weed  has  been  introduced 
from  Europe  and  occurs  in 
stony,  uncultivated  localities 
and  waste  places  in  the  South- 
ern States  and  in  California 
and  Utah. 

Deieription. — Blessed  thistle 
is  an  annual  plant  belonging  to 
the  aster  family  (Asteracea'l. 
The  round  stems  are  erect 
about  1  to  2  feet  high,  branched. 

FIO.  22.-Hr*rhound,  flowering  lop.  aa^  ™ther  WOOlly.       The  Ww- 

are  more  or  less  hairy,  the 
lower  ones  borne  on  petioles  (leaf  stems),  the  upper  ones  sessile 
(stainless)  and  clasping  the  stem.  They  are  oblong-lanceolate  and 
wavy-lobed.  The  terminal  yellow  flower  heads  are  surrounded  Ire 
scales  of  a  leathery  texture,  which  are  prolonged  into  long,  hard, 
branching  spines. 

Parti  used. — The  leaves  and  tops  should  be  collected  when  the 
plant  in  in  flower,  about  June,  thoroughly  and  quickly  dried,  and 
kept  in  a  vessel  from  which  moisture,  light,  and  air  should  he 
excluded.  They  have  a  somewhat  disagreeable  odor  and  the  taste  is 
very  bitter. 

Blessed  thistle  is  employed  in  fevers,  dyspepsia,  and  as  a  tonic  to 
restore  the  appetite. 
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Imports  and  prion. — This  plant  is  cultivated  in  Germany,  from  which 
ountry  it  is  imported  to  a  limited  extent  The  price  .per  pound 
anges  from  8  to  10  cents. 


AettUUa  milUfolium  L. 
Other  common  namet. — 
lilf oil,  thousand  leaf, thou- 
ind -leaved  clover,  green 
rrow,  gordoloba,  nose- 
leed,  bloodwort,  carpen 
er's  grass,  sanguinary,  sol- 
iers'  woundwort,  old man'B 
•epper.     (Fig.  34.) 

Range  and  habitat. — This 
ierb  is  a  common  weed  from 
he  New  England  States  to 
tlissouri  and  in  scattered 
oca  li ties  in  other  parts 
if  the  country,  occurring 
ilong  roadsides, in  old  fields, 
pastures,  and  meadows. 

Description. — Yarrow  is  a 
perennial  belonging  to  the 
istcr  family  (Asteraceee). 
Et  is  about  10  to  20  inches 
n  height,  its  numerous 
iark-green  feathery  leaves 
iivided  into  very  fine 
crowded  parts.  The  flowers 
ire  produced  in  abundance 
from  Juno  to  September. 
rhese  are  small,  white 
(sometimes     rose-colored), 

and  are  crowded  in  dense  na.3t.-B\emeathto\eaiitwibejudkiu4L.). 

flat-topped  heads. 

The  odor  of  yarrow  is  strong  and  aromatic,  very  similar  to  that  of 
chamomile,  and  the  taste  is  sharp  and  bitter.  When  this  plant  is  eaten 
by  cows  its  bitter  taste  and  strong  odor  are  imparted  to  dairy  products. 

Parts  ued. — The  entire  plant  is  collected  when  in  flower,  and  is 
carefully  dried.  The  coarser  stems  should  be  rejected.  The  plant 
loses  nearly  four-fifths  of  its  weight  in  drying. 

Yarrow  is  a  stimulant  tonic,  acta  upon  the  bladder,  and  checks 
excessive  discharges. 


Import*  and  price ■- — This  is  an  imported  article,  though  not  brongte 
into  the  United  States  in  large  quantities.  The  price  of  achille»« 
yarrow  ranges  from  2  to  5  cents  per  pound. 


Tia.  2*.— Ymtow  {AdXUmniUefothmL.). 

CANADA  FLEABANE. 

LeptUfm  canaden*e  (L. )  Britton.     [ErU/croncanadenti*  L.) 

Other  common  names. — Horseweed,  colt's  tail,  scabious,  pridewwd. 
butterweed,  fireweed,  blood-stanch,  cow's  tail,  hitter  weed.  (Fig.  25-1 

Range  and  habitat. — This  weed  is  common  in  damp,  sandy  soils  " 
fields  and  waste  places  and  along  roadsides  in  many  parts  of  the  Uniltd 
States,  especially  throughout  the  northern  Mississippi  Valley. 
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Description. — Canada  fleabane  is  an  annual  weed  belonging  to  the 
ster  family  (Asteracere).  The  stem,  which  is  bristly-hairy,  or  some 
inies*  smooth,  varies  greatly  in  height,  according  to  the  soil,  being 
xnetimes  only  3  inches  high,  and  in  favorable  soil  often  reaching  a 
eight  of  10  feet.  The  larger  plants  are  branched  near  the  top.  The 
•avea  are  usually  somewhat  hairy,  those  scattered  along  the  stem  being 
ather  narrow,  with  unbroken  margins,  and  the  lower  ones  slightly 
x>tbed.  From  June  to  November  numerous  heads  of  small  incon- 
picuous  white  flowers  are  produced,  followed  by  an  abundance  of  seed. 

Part*  used.  — The  entire  herb  is  medicinal,  and 
tiould  be  gathered  during  the  flowering  period 
nd  carefully  dried.  It  has  a  faint,  agreeable 
dor  and  a  somewhat  astringent  and  bitter 
ast.e.  The  fresh  herb  on  distillation  yields 
.  volatile  oil  which  is  sold  as  oil  of  fleabane. 

The  common  name  "blood  stanch"  indi- 
ates  the  use  of  this  plant  for  arresting  hem- 
orrhages from  various  sources  and  the  bleed- 
ag  of  wounds.  It  is  useful  also  in  diarrhea 
.nd  dropsy. 

Price. — The  price  paid  for  erigeron  or  flea- 
aiii!  ranges  from  6  to  8  cents  per  pound. 

JIMSON  WEED. 


Other  common  names. — Jamestown  weed 
from  which  "jimson"  weed  is  derived),  thorn- 
tpple,  stinkweed,  stinkwort,  devil's  apple, 
nad- apple,  devil's  trumpet,  fire  weed,  James- 
own  lily,  dewtry,  apple  of  Peru.     (Fig.  26). 

Bange  and  habitat. — Jimson  weed  is  exceedi- 
ngly common  in  fields  and  waste  places 
throughout  the  entire  country  with  the  excep- 
;ion  of  the  North  and  West.  It  is  native  in 
:he  Tropics  and  widely  scattered  in  nearly 
ill  warm  countries. 

Description.— This  well-known  rank  and  ill-scented  poisonous  weed 
is  an  annual  about  2  to  5  feet  in  height,  and  belongs  to  the  potato 
family  (Solanaoese).  Its  yellowish- green  stems  are  stout,  leafy, 
and  much  forked.  The  leaves  are  large,  3  to  8  inches  long,  thin, 
smooth,  pointed  at  the  apex  and  usually  narrowed  at  the  base,  irreg- 
ularly waved  and  toothed,  veiny,  dark  green  on  the  upper  surface 
aud  paler  green  beneath.  The  rather  large,  showy  flowers  are  pro- 
duced from   May  to  September.     They  are  white,  funnel   shaped, 


about  3  inches  long,  and  have  a  heavy  odor.  The  seed  pod  is  a  in. 
oval,  prickly  capsule,  which,  when  quite  ripe,  bursts  open  and  dis- 
closes four  valves,  containing  numerous  black,  kidney-shaped  =ct-(U 
(Fig.  27.)  The  seeds  are  ill-smelling  when  fresh,  as  is  the  entire  plant. 
They  are  dull  black,  about  one-sixth  of  an  inch  long,  flattened. 
wrinkled,  and  marked  with  small  depressions. 

Parti  nied. — Both  the  leaves  and  seeds  are  medicinal.  The  lean* 
are  collected  at  the  time  of  flowering,  the  entire  plant  being  cut  or 
pulled  up  and  the  leaves  stripped  and  dried  in  the  shade.  The 
unpleasant  narcotic  odor  diminishes  upon  drying.  The  leaves  art 
poisonous,  cause  dilation  of  the  pupil  of  the  eye,  and  are  used  prin 
cipally  in  asthma. 


Flo.  26.— Jtmaon  weed  (Datura  itramotiUm  L.). 

For  the  collection  of  the  seeds  the  capsules  should  be  taken  from 
the  plants  when  they  are  quite  ripe,  but  still  of  a  green  color.  Tb 
capsules  should  then  be  dried  for  a  few  days,  when  they  will  bunt 
open  and  the  seeds  can  be  readily  shaken  out.  These  should  dot  1* 
carefully  dried.  The  seeds  like  the  leaves  are  poisonous  and  pc*e# 
the  same  properties. 

Occasional  cases  of  poisoning  of  children  occur  from  eating  me  seed-' 
of  jimson  weed  and  taking  the  flowers  in  their  mouths. 

Import* and  prices—  From  100,000  to  160,000  pounds  of  strunoniiw 
leaves  (the  name  by  which  they  are  designated  in  the  drug  trade)  in 
imported  into  this  country  annually,  and  about  10,000  pounds  of  and-' 
are  imported. 


The  leaves  will  bring  from  2J-  to  8  cents  per  pound,  and  stramonium 
*eds  from  3  to  7  cents  per  pound. 

Purple  thorn-apple. 

The  purple  thorn-apple,  technically  known  as  Datura  tatufa,  is  very 
inilar  to  the  jimson  weed,  possesses  the  same  properties,  and  is  dis- 


tinguished from  it  merely  by  its  reddish  stems  and  purplish  flowers. 
The  leaves  and  seeds  may  be  gathered  with  those  of  the  jimson  weed. 


POISON   HKMLOCK. 

Conium  maculatum  L. 


Other  common  namei. — Spotted  parsley,  St.  Bennet's  herb,  bad-man's 
oatmeal,  heck-how,  wode  whistle,  cashes,  bunk,  poison  parsley,  spotted 
cowbane.     (Fig.  38.) 
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Range  and  habitat. — Poison  hemlock  is  rather  common  in  waste  pi**- 
and  along'  roadsides,  principally  in  the  Eastern  and  Middle  States.  It 
has  been  naturalized  in  this  country  from  Europe. 

Description. — From  the  close  resemblance  of  the  leaves  of  this  plani 
to  parsley,  it  is  sometimes  mistaken  for  the  latter  and  fatal  am  •<'. 
poisoning  have  occurred.  All  parts  of  the  plant  are  exceeding!} 
poisonous. 

Poison  hemlock  belongs  to  the  same  family  as  the  parsley,  nun?!?, 
the  Apiacese.  It  is  a  biennial,  about  2  to  6  feet  in  height,  with  i 
smooth,  hollow  stem  dotted  with  purple,  and  large  leaves  very  mnct 
like  those  of  parsley.  The  an 
raerous  small  white  flowers  vt 
borne  in  rather  showy  iimb-v 
(flat-topped  clusters,  with  stem- 
from  one  point)  and  appear  in 
June  and  July.  The  fruit  ripen- 
in  August  and  September.  Tnr 
fruit  is  grayish-green,  ribW. 
about  one-eighth  of  an  inch  long. 
ovate,'  laterally  flattened,  ana 
smooth. 

The  entire  plant  possess**  > 
disagreeable  mousy  odor,  wbict 
is  especially  noticeable  wb» 
bruised. 

Parts  and.— The  fruit  uA 
leaves  are  the  parts  used.  Tbr 
fruit  should  be  collected  whit 
still  green  but  full  grown,  whkt 
in  most  localities  is  some  time « 
August  It  should  be  dried  ii 
dark  but  well  ventilated  plate* 
_„«.__      ,.,,,„.,  ,.     ,,      and  then  stored  in  tight  cans  or 

fTO.  2fl.— Poison  hemlock  [Cbnfum  mievlalum  I..)-  .  ^ 

boxes  where  it  will  not  be  ts- 
posed   to  the  action  of  light  and  air. 

The  poison  hemlock  leaves  should  be  collected  when  the  plant  U  o 
flower,  which  will  be  in  the  second  year  of  its  growth.  The  stent 
should  be  rejected.  Contrary  to  the  usual  method  of  drying  leaves**; 
herbs,  the  poison  hemlock  leaves  may  be  quickly  dried  in  the  sun  aid 
then  kept  in  tightly  closed  vessels.  The  leaves  will  retain  their  pert 
color  if  properly  cured.  The  odor  is  still  very  disagreeable,  but  vi 
so  pronounced  as  in  the  fresh  plant. 

This  very  poisonous  drug  is  used  in  rheumatism,  neuralgia,  asthma 
and  in  cases  where  the  nervous  system  is  in  an  excited  condition. 

Imports  and  prices. — The  imports  of  conium  or  poison  hemlock  see; 


mount  to  about  30,000  pounds  annually,  and  from  10,000  to  30,000 
founds  of  the  leaves  are  imported.  The  price  paid  for  the  seed  is 
bout  3  cents  per  pound,  and  for  the  leaves  about  4  cents. 

AMERICA*!  WORWSEED. 

Chfruipmliiltn  ambrorioidrr  L. 

Other  commmon  names. — Mexican  tea,  Spanish  tea,  Jerusalem  tea, 
esuit  tea,  ambrosia.     (Fig.  29.) 


wontueed  [Chenop 


Bang*  and  habitat. — This  strong-scented  herb,  naturalized  in  this 
ountry  from  tropical  America,  frequents  waste  places  around  dwell- 
igs  and  is  found  in  streets,  meadows,  pastures,  and  grain  fields  from 
few  England  to  Florida,  and  westward  to  California. 

Description. — American  wormseed  is  an  annual  plant  of  the  goosefoot 
imily  (Chenopodiacen),  attaining  a  height  of  from  2  to  3  feet     The 
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stem  is  grooved,  usually  much  branched  and  leafy,  the  leaves  oblong 
or  oblong  lance-shaped,  somewhat  acute  at  the  apex,  the  lower  od* 
1  to  3  inches  long  and  wavy -toothed,  the  numerous  upper  leaves  mtKt 
smaller  and  usually  entire.  From  July  to  September  the  flowers  ai> 
produced,  followed  throughout  the  autumn  by  the  fruits,  both  r' 
which  are  green  and  borne  in  crowded  leafy  spikes.  The  whole  pUct 
has  a  powerful,  disagreeable  odor,  due  to  the  essential  oil  which  h 
contains. 

Part  used. — The  entire  leafy  part  of  the  plant  is  sometimes  employe*: 
for  the  distillation  of  the  oil,  although  the  fruit  alone  is  listed  in  lb- 
Pharmacopoeia  of  the  United  States.  The  fruit  is  distilled  for  thed. 
which  it  contains  in  large  quantities. 

The  fruits  are  in  the  form  of  small  grains,  about  the  size  of  a  pir 
head,  globular  but  slightly  flattened,  greenish;  and  inclosing  thermal 
shining  black  seeds.  They  have  the  same  powerful  odor  as  the  ptat. 
which  does  not  diminish  when  the  fruit  is  dried,  and  the  taste  is  bitt* : 
and  pungent.  American  wormseed  is  an  anthelmintic,  that  is,  it  hi* 
the  property  of  expelling  worms. 

The  fruits  of  Chenopodium  anthelmiinticum^  another  species  of  worm- 
seed,  are  collected  with  those  of  the  species  just  described.  Thisplut 
is  very  similar  to  the  American  wormseed,  the  fruits  being  alike,  sdJ 
the  only  differences  being  that  in  Chenopodwm  anthdniinticum  the  sMi 
is  slightly  taller,  from  2£  to  3£  feet  high,  the  leaves  are  more  coarsely 
toothed,  the  flowers  are  borne  in  more  elongated,  usually  leafl^ 
spikes,  the  odor  is  more  pronounced  and  disagreeable,  and  the  ran?? 
and  distribution  of  the  plant  are  more  limited. 

Wormseed  is  cultivated  to  a  considerable  extent  in  parts  of  M*n 
land,  where  the  distillation  of  the  plant  for  the  oil  is  carried  on. 

Price. — In  ordinary  seasons  the  price  paid  for  chenopodium  or  worn 
seed  ranges  from  6  to  8  cents  per  pound.  The  oil  distilled  fntt 
wormseed  is  at  present  selling  at  $1.50  per  pound. 

BLACK  MU8TABB. 

Bramca  nigra  ( L. )  Koch.     ( Sinapis  nigra  I* ) 

Other  common  names. — Brown  mustard,  red  mustard.      (Fig.  $'. 

Range  and  habitat. — Black  mustard,  introduced  from  Europe,  i> a 
troublesome  weed  in  many  parts  of  the  United  States.  It  is  comni<> 
in  almost  every  State  in  the  Union  along  roadsides,  in  cultivate 
ground,  and  in  waste  places,  being  especially  troublesome  in  gi*t 
fields  and  pastures.  Both  black  and  white  mustards  are  cultivated  i* 
California. 

This  plant  is  a  great  pest  in  southern  California,  covering  thousand 
of  acres  and  forming  dense,  impenetrable  thickets  over  6  feet  >& 
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height,  in  which  birds  have  their  nesting  places,  and,  by  eating  and 
accreting  the  seeds,  help  to  spread  this  pernicious  weed. 

De«cription. — The  rather  stiff,  dark-green,  branching  stem  of  black 
mustard  is  from  4  to  6  feet  in  height.  The  lower  part  of  the  stems 
ind  branches  is  more  or  less  bristly  hairy,  bat  the  upper  part  is 
isually  smooth. 

The  leaves  are  dark  green,  somewhat  rough,  with  bristly  hairs,  and 
ire  all  borne  on  stalks.  The  lower  leaves  are  lobed,  the  terminal  lobe 
being  the  largest  and  the  two 
»r  more  lateral  ones  smaller. 
Ihe  leaves  toward  the  top  of 
he  plant  become  lance  shaped 
ind  are  slightly  toothed. 

The  flowers  of  black  mus- 
tard appear  from  June  to  Sep- 
tember, and  are  of  a  bright 
yellow  color.  They  are  rather 
small,  scarcely  a  quarter  of  an 
ioch  in  diameter,  the  four  pet- 
ale  spreading  and  each  consist- 
ing of  a  rounded  blade  with  a 
narrow  claw.  The  petals  alter- 
nate with  the  pale-green  sepals 
or  calyx  lobes.  The  flowers 
appear  in  clusters  at  the  ends 
of  the  elongating  stems,  fol- 
lowed from  July  to  November 
by  the  numerous  erect  pods 
crowded  against  the  stem  in 
dense  narrow  clusters.  The 
pods  are  about  1  inch  in  length, 
quadrangular,  smooth,  and 
tipped  at  the  apex  by  the  short, 
persistent  style.  The  seeds 
contained  in  the  pods  are  very 
numerous,  small,  about  one  twenty-fifth  of  an  inch  in  diameter,  globu- 
lar, blackish  brown,  and  finely  pitted. 

The  plant  is  an  annual,  and  if  care  is  taken  to  prevent  the  distribu- 
tion of  the  seeds  it  is  not  difficult  to  exterminate.  The  seeds  possess 
great  vitality,  and  may  remain  in  the  ground  for  years  before 
germinating. 

Collection  of  «ed». — The  tops  may  be  pulled  when  most  of  the  pods 
are  nearly  mature,  but  before  they  aro  ready  to  spring  open.  They 
should  then  be  placed  on  a  clean,  dry  floor  or  shelf,  allowing  the  pods 


«.— Black  mmtanl  {Braiiiai nigra  (L.)  Koch). 
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to  ripen  and  dry  out,  when  they  will  hurst  open  and  the  seeds  can  « 
readily  shaken  out. 

Mustard  seed  has  no  odor  whatever  when  collected,  not  even  irbec 
it  is  powdered  in  its  dry  state,  but  as  soon  as  water  is  added  in  grinding 
it,  the  powerful,  penetrating  mustard  odor  is  developed.  The  taste  'a 
sharp  and  pungent. 


8inapi»  alba  L . 

Another  common  name. — Yellow  mustard.     (Fig.  31.) 

Range  and  habitat. — White  mustard  is  a  weed  found  in  cultivated 


Fig.  81.— White  muM>rd  {StmtpU  alba  L). 

land  along  waysides  and  fence  rows,  but  is  not  so  abundant  nor so 
widely  distributed  as  the  black  muatard.  It  is  naturalized  in  this 
country  from  Europe. 

Description. — This  plant  is  very  similar  to  black  mustard,  but  u 
smaller  (growing  only  about  1  to  2  feet  tall),  bright  green,  but  tl( 
flowers  and  seeds  are  much  larger,  and  the  rough-hairy  pods  with  thai 
long,  sickle -shaped  beaks  are  spreading  instead  of  being  pressed 
against  the  stem.     The  flowers  are  paler  yellow  than  those  of  the  fore 
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going  species.  The  divisions  of  the  leaves  reach  to  the  midrib,  the 
leaves  are  rough-hairy,  and  the  pods  bristly.  The  seeds  are  pale  yel- 
low and  smooth. 

Collection  and  uses  of  seeds. — The  seeds  are  to  be  collected  in  the 
same  manner  as  those  of  black  mustard.  White  mustard  seed  has  no 
odor  in  its  entire  state,  and  when  water  is  added  in  grinding  it  the 
odor  does  not  become  so  pronounced  as  in  the  case  of  black  mustard, 
neither  is  the  taste  so  pungent. 
In  medicine  mustard  seeds  are  used  principally  in  the  preparation 
.  of  plasters  and  poultices.  They  are  used  also  in  dyspepsia,  and  in 
large  doses  act  as  an  emetic. 

Imports  and  prices. — The  imports  into  the  United  States  of  black 
and  white  mustard  together  during  the  fiscal  year  ended  June  30, 1903, 
amounted  to  5,302,876  pounds.     The  price  ranges  from  3  to  6  cents 
per  pound  for  both  the  black  and  white  mustard  seeds. 
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ANNUAL  FLOWERING  PLANTS. 


nrr&oDTJCTion. 

The  more  fully  the  observer  is  familiar  with  the  functions  of  plants 
nd  the  structure  and  purpose  of  their  leaves  and  flowers  the  more 
ally  and  completely  will  he  appreciate  and  interpret  their  beauty  and 
be  refined  sentiments  they  represent. 

Plants  are  the  missionaries  of  nature  constantly  at  work  attempting 
3  cover  some  ugly  scar  which  civilized*  man  has  made  in  his  struggle 
:>  wrest  from  the  earth  the  living  which  he  claims  she  owes  him.  If 
ou  will  but  give  nature  the  suggestion  of  your  wishes  in  the  form  of 
few  choice  seeds  she  will  paint  for  you  the  rich  shades  of  the  pansy 
r  the  phlox ;  she  will  carpet  your  floor  with  a  velvet  rug  of  green 
nd  strew  upon  its  surface  in  bold  contrast  the  golden  disks  of  the 
andelion  or  the  bright,  saucy  faces  of  the  crocus.  She  will  drape 
our  walls  with  a  festoon  of  green  and  hide  therein  rich  gems  of  pur- 
le,  of  crimson,  and  of  white,  and,  if  you  ask  it,  she  will  screen  one 
partment  from  another  with  barriers  of  green  which  may  or  may  not 
any  bright  floral  gems. 

While  flowers  are  primarily  utilitarian  in  purpose,  the  end  is  attained 
»j  attractive  and  alluring  means.  The  beauty,  fragrance,  and  sweet- 
ess  of  the  flower  are  not  vain  attributes ;  each  is  designed  for  a  subtle 
oirpose.  The  bright  colors  are  the  gala-day  attire  of  these  natural 
airies  to  attract  and  allure  the  passer  by,  be  he  insect,  bird,  or  man. 
?he  perfume  wafted  upon  the  still  night  air  suggests  the  whereabouts 
»f  the  fragrant  night-blooming  flowers  to  moths  and  other  night-flying 
osects,  while  the  cups  of  honey  at  the  base  of  the  petals  hold  a  reward 
or  those  who  have  heeded  the  signal  of  the  color  or  the  odor.  The 
K>t  of  nectar  is  a  sufficient  reward  for  the  insect,  and  the  transfer  of 
K)llen  from  anther  to  stigma  by  the  clumsy  but  welcome  guest  is  the 
nd  for  which  all  this  beauty,  fragrance,  and  sweetness  have  been 
produced. 

Beautiful  plants  and  flowers  naturally  grouped  are  pleasing  because 
hey  are  restful.  Association  with  nature  is  soothing  because  the 
rudities  of  man's  invention  in  which  friction  is  such  a  large  factor  are 
11  eliminated.  The  sounds  in  the  woods  are  musical,  harmonious,  and 
hythmical,  soothing  and  pleasing  in  effect,  while  the  colors  are 
>eautifully  blended,  holding  the  eye  and  the  attention  without  effort 
tod  without  fatigue.    Nature  in  such  moods  is  restful. 
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TREATMENT  OF  SMALL  PLACES. 

While  man  can  not  call  in  upon  a  small  place  these  larger  and  broader 
expressions  of  nature,  he  can  pleasingly  use  a  limited  number  of  th>: 
factors  which  go  to  make  up  this  final  result  for  the  purpose  of  adding 
beauty  to  his  abiding  place.  Trees  may  be  used  to  give  protectit* 
from  wind  and  sun.  The  varieties  may  be  so  chosen  as  to  give 
expressions  of  pleasure,  of  restf  ulness,  of  sprightliness,  or  of  sorrow. 
Trees  have  all  these  expressions,  and  they  influence  to  a  great  degn* 
the  lives  and  characters  of  the  persons  who  daily  go  among  them 
It  therefore  behooves  us  in  selecting  trees  for  the  adornment  of  oar 
home  grounds  to  choose  those  with  pleasant  and  elevating  rather  this 
those  with  somber  and  depressing  expressions. 

While  trees  must  be  relied  upon  as  the  general  structural  or  frame- 
work parts  in  the  adornment  of  a  place,  shrubs,  grass,  and  annua 
flowering  plants  make  up  the  detail.  And  it  is  the  detail  which  gives 
finish  and  completeness  to  the  place  as  a  whole.  It  frequently  happen? 
that  in  attempting  to  recall  a  particular  building,  room,  or  painting 
some  one  detail  may  serve  to  give  the  mind  a  clew  to  the  whole.  Tbt* 
general  plan  or  outline  may  be  lost  and  a  single  factor  of  the  finWi 
serve  to  identify  the  whole;  hence  the  importance  of  these  finishing 
factors. 

Shrubs  are  important  and  satisfactory,  because  when  once  establish*: 
in  their  proper  relations  to  one  another  and  to  the  general  scheme  of 
improvement  each  year  adds  to  their  beauty  and  their  value.  Not  *• 
with  the  annual  planting.  It  is  the  one  factor  through  which  novelty 
and  variety  may  be  introduced.  Trees  and^ shrubs  may  be  conjridemi 
fixtures,  while  annual  plants  serve  as  pictures  which  may  bo  shifted 
from  season  to  season  to  suit  the  pleasure  of  the  occupant  of  the  dwell 
ing  whose  grounds  they  beautify.  Annual  plants,  too,  are  the  only 
form  of  embellishment  which  a  tenant  will  ever  care  to  bestow  upon* 
place.  Such  plants  give  quick  returns  and  large  profits  from  a  anal! 
outlay  of  time  and  labor. 

The  range  of  size  and  the  variety  of  foliage  and  of  bloom  afford*! 
in  the  list  of  annual  plants  which  can  be  successfully  grown  from 
seeds  each  year  is  sufficient  to  enable  one  to  quite  successfully  secun 
by  their  use  temporary  effects  which  it  would  take  many  years  to 
obtain  from  shrubs.  While  no  one  should  feel  content  with  this  form 
of  emergency  planting,  new  places  and  temporary  locations  can  1* 
greatly  softened  and  beautified  by  a  judicious  use  of  these  annua' 
plants. 

USE  OF  PLANTS  ABOUT  A  DWELLDTO. 

Annual  plants  which  have  a  suitable  habit  of  growth  and  adequatt 
foliage  may  be  made  to  do  duty  about  the  dwelling  and  upon  the 
grounds  in  the  place  of  the  more  appropriate  shrubs  and  perennial** 
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Tic  one  great  drawback  to  which  such  annual  plantations  are  subjected 
*  their  yearly  destruction  by  the  first  hard  frosts  of  the  season, 
innual  plants,  such  as  cosmos,  castor  bean,  sunflower,  aster,  zinnia, 
nd  flowering  sage,  may  all  be  made  to  serve  as  substitutes  for  shrub- 
try  plantations  until  the  shrubs  themselves  have  grown  to  sufficient 
ize  to  command  the  situation.  • 

Tall-growing,  broad-leaved  plants,  like  the  castor  bean,  can  be  used 
nth  advantage  as  screens  for  driveways  or  walks  by  placing  a  mass 
f  the  plants  in  the  bay  of  the  walk  or  drive.  The  tall-growing  plants 
f  this  description  when  massed  against  buildings,  fences,  or  other 
btrusive  objects  serve  as  attractive  and  efficient  temporary  screens, 
jower-growing  plants  when  massed  in  borders  along  the  boundary  of 
he  place,  with  taller-growing  annuals  or  shrubs  as  a  background, 
re  more  effective  than  when  used  in  beds  at  the  front  or  side  of  a 
iwelling.  In  fact,  the  formal  bed,  either  in  the  shape  of  an  oval, 
irele,  or  star,  in  the  center  of  a  greensward,  is  generally  moreobtru- 
ive  than  pleasing.  The  next  best  place  for  the  annuals  after  the 
>order  is  in  masses  about  the  foundation  of  a  building;  and  if  vines 
>f  a  temporary  nature  are  desired,  some  of  the  rapid-growing  sorts, 
mch  as  Cobaea  scandens,  the  moonflower,  morning-glory,  or  cypress 
fine,  may  be  appropriately  used  for  training  over  fences  or  walls,  or 
ibout  porches. 

When  annual  plants  are  desired  for  the  bloom  which  they  produce 
for  use  as  cut  flowers,  the  best  disposition  of  them  is  to  plant  them  in 
in  area  set  apart  for  a  flower  garden  or  to  devote  a  portion  of  the 
vegetable  garden  proper  to  the  purpose.  When  grown  for  cut  bloom 
merely,  the  most  satisfactory  and  economical  plan  is  to  plant  them  in 
long  rows,  with  ample  space  both  between  the  rows  and  the  individ- 
uals in  the  row.  Unless  the  plants  are  given  sufficient  room  for  full 
development  the  flowers  which  they  produce  will  be  inferior  in  size 
and  form.  To  secure  the  best  results  from  plants  to  be  used  in  this 
way  rich  soil,  ample  space,  and  good  culture  are  essential.  While  it 
is  advantageous  to  sow  the  seed  thickly  at  planting  time  in  order  to 
insure  a  good  stand  of  plants,  it  is  equally  desirable  to  have  the  plants 
thoroughly  thinned  so  as  to  provide  ample  space  for  their  full  devel- 
opment 

If  the  flower  garden  is  a  distinct  feature  of  the  place  and  its  mission 
is  to  furnish  an  attractive  retreat,  as  well  as  cut  flowers,  its  general 
plan  may  be  more  pretentious;  the  straight  rows  may  give  place  to 
irregular  groups  or  masses,  or  even  to  formal  beds  and  designs,  so 
long  as  these  are  not  made  the  leading  feature  in  the  general  adorn- 
ment of  the  place.  In  fact,  curved  pathways  in  the  flower  garden 
allow  an  opportunity  for  demonstrating  the  fitness  of  certain  plants  for 
special  purposes.    The  bays  of  the  curves  can  be  filled  with  tall* 
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Radish 


Lettuce 


growing,  dense-foliaged  plants  for  the  purpose  of  hiding  the  beds  off 

groups  which  lie  farther  on.    Curved  walks  are  more  pleasing  that 

straight  ones,  and  lend  themselves  more  kindly  to  the  needs  of  th* 

different  classes  of  plants  which  find  a  place  in  the  home  flower  garden. 

If  the  flower  garden  is  to  be  a  permanent  feature  of  the  adornment  of 

a*place,  the  walks  may  be  arranged  to  conform  to  the  contour  of  tic 

land,  or  if  level  may  be  given  some  geometrical  character  or  design 

and  made  permanent  by  the  use  of  gravel  and  grass  borders. 

If  a  fixed  design  is  to  be  adopted,  the  soil  in  various  areas  of  the 

garden  may  be  modified  by  the  addition 
padtfh  2-amkt  m *n   of  sand>  muckj  or  cky5  and  by  ^  ase rf 

plant  foods  to  suit  these  particular  aretr 
to  the  needs  of  special  plants.  Those 
which  enjoy  a  dry,  sandy  soil  can  be  pro- 
vided  for,  while  those  which  thrive  tost 
in  a  heavy  soil  can  also  be  accommodated. 
If,  on  the  other  hand,  a  less  formal  and 
fixed  character  in  the  garden  seems  desir- 
able, the  whole  area  may  be  annually 
spaded  or  plowed  up,  the  walks  given  & 
new  course,  and  the  general  scheme  of 
planting  changed.  Such  an  arrangement 
will  give  variety  and  novelty  to  the  gar 
den,  and  for  most  purposes  will  prove 
quite  as  successful  as  the  more  formal 
arrangement.  During  wet  periods,  unle ^ 
the  soil  is  of  a  sandy  character,  the  lark 
of  graveled  walks  will  prove  a  disad- 
vantage. 

SCHOOL  GARDENS. 
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The  cultural  suggestions  contained  ifl 
this  bulletin  may  be  found  of  advantage 
to  those  engaged  in  school-garden  wort 
It  is  suggested,  however,  that  for  use  in 
school  gardens  plants  with  a  low,  bud> 
type  of  growth  be  selected  rather  than 
those  which  are  tall,  broad-leaved,  or  <rf 
a  climbing  habit,  particularly  when  the 
plants  are  to  be  used  in  small  individual  gardens.  Tall-growing, 
broad-leaved  plants  are  appropriate  for  use  in  a  scheme  for  the  pen 
eral  improvement  and  decoration  of  the  grounds,  but  they  are  not  veil 
suited  for  individual  gardens.  In  most  cases  the  allotment  of  grou*' 
to  each  individual  must  be  small,  not  more  than  5  by  10  or  15  feet 
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order,  therefore,  to  allow  the  individual  a  variety  of  plants  it  is 
wolutely  necessary  that  they  be  of  compact  habit  and  adapted  to 
>se  planting.  A  single  well-grown  castor  bean  would  entirely  cover 
c  area  above-mentioned.  Such  plants  are  therefore  excluded  from 
e  individual  school  garden  on  account  of  their  size.  The  verbena, 
tlox,  petunia,  aster,  zinnia,  portulaca,  larkspur,  pot  marigold,  and 
rarf  nasturtium  are,  however,  well  suited  for  the  small  areas  of  the 
dividual  garden. 

Plan  of  a  school  garden. — The  individual  garden  when  used  for  flowers 
ill  admit  of  little  opportunity  for  rotation 

succession  among  the  crops  in  any  one 
ason  unless  bulbs  be  introduced  for  fall  *§ 
anting  and  early  spring  bloom.  If  this  I 
an  is  followed,  a  cold  frame  or  window  §1 
>x  will  become  almost  a  necessity,  be- 
use  the  blooming  season  of  the  bulbs  will 
>t  be  over  at  the  time  when,  for  best  re- 
ilts,  some  of  the  most  desirable  of  our 
trden  annuals  should  be  planted  in  the 
x»n.  For  most  complete  returns  from 
ic  area  at  one's  command  this  method  of 
ung  bulbs  in  the  autumn,  followed  by 
rtbed  or  cold-frame  grown  plants  for 
)ring  planting,  is  advised.  For  it  should 
i  the  aim  not  only  to  interest  children  in 
ants,  but  to  teach  them  how  to  make  the 
ost  out  of  a  given  area.  The  rule  of 
aeping  a  crop  constantly  upon  the  ground 

as  important  in  the  management  of  dec- 
native  as  it  is  in  purely  commercial  plan- 
itions. 

Form  of  a  school  garden. — The  rectangu- 
r  form  is  undoubtedly  most  satisfactory 
>r  an  individual  school  garden.  It  is 
tost  economical  of  space  and  if  the  gar- 
sns  are  not  more  than  5  feet  wide  the 
>W8  can  be  planted  crosswise  of  the  area  fig.  2.— plan  of  a  combined  vegeta- 

id    all    cultivation    given    by  the   Student  Mea*d  flower  school  garden. 

'om  the  walks  and  alleys  without  tramping  upon  the  soil  of  the 
arden  proper.  The  plan  of  a  garden  5  feet  wide  and  16b  feet  long 
shown  in  fig.  1,  and  a  satisfactory  collection  of  plants  is  enumerated. 
E,  as  is  desired  in  most  cases,  the  flower  garden  and  the  vegetable 
arden  are  to  be  combined,  an  arrangement  such  as  is  indicated  in 
g.  2  can  be  substituted. 


Carrots  a' apart  in  row 


Pot  Marigold/ /'apinro* 


PotMarvgold 


yasturtiurn  6'arinrow 


Peturua  6'apart  in  row 


Phlox   4'APARTINROW 


Phlox 


Verbena/  6'apart  in  row 


Candytuft  ^' apart  in  Rem 


Portulaca  4'ar/n  row 
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12 
GENERAL  CULTURAL  SUGGESTIONS. 

The  dates  for  planting  the  seed  of  each  of  the  varieties  entnneiirpr 
in  this  publication,  as  well  as  the  particular  requirements  in  their « . 
tivation,  are  stated  in  the  discussion  of  each  species.  General  cultcs. 
directions,  for  convenience  and  economy  of  space,  are  brought  togetir 
here. 

Seed  sowing. — All  of  the  crops  mentioned  can  be  propagated  free 
seed.  In  some  cases,  however,  the  seeds  require  special  care  in  ord  * 
to  insure  a  good  stand  of  plants,  and  it  is  for  that  reason  that  & 
special  devices  needed  for  that  purpose  are  described. 

Germination. — The  germination  of  seeds  depends  upon  aproperdegr- 
of  heat,  moisture,  and  air  (oxygen).  Ail  three  of  these  conditio 
must  be  present  in  normal  proportions  with  each  of  the  other-  * 
order  to  insure  the  best  germination  of  the  seed.  Some  needs  gsrtL 
nate  best  under  a  maximum  degree  of  heat  (80°  to  90°  F.)  wb/ 
others  do  best  at  a  low  temperature  (40°  to  60°  F.).  For  mocst  tw*i». 
however,  a  soil  temperature  a  few  degrees  higher  than  that  of  ti; 
surrounding  air  is  desirable.  A  soil  temperature  of  from  65  T. 
70°  F.  for  an  air  temperature  of  60°  F.  will  prove  very  satisfaetor. 
for  the  germination  of  most  seeds.  It  will  be  difficult  to  secure  ttr< 
conditions,  however,  without  artificial  means,  such  as  a  green  boa-', 
hotbed,  or  cold  frame.  Strange  as  it  may  seem,  nature  maintain*  t\* 
ditions  during  the  early  part  of  the  growing  season  approximative 
those  above  specified.0 

Moisture. — Seed  in  a  majority  of  cases  grow  best  when  the  moisttr* 
in  the  soil  is  slight  rather  than  when  present  in  excess.  A  good  fc- 
for  moisture  is  to  take  a  handful  of  soil  and  compact  it  gently  in  t> 
palm  of  the  hand  by  closing  the  fingers.  If  when  released  the  *x 
remains  solid  and  retains  the  impressions  of  the  hand,  it  is  too  wet;  bul 
if  when  released  it  springs  back  and  slowly  crumbles  or  parts,  it  is  h 
ideal  condition  for  seed  sowing.  Such  soil  is  well  aerated,  while  tk 
soil  containing  an  excess  of  moisture  has  the  air  largely  replaced  to 
water. 

The  seed  bed  should  be  carefully  guarded  against  extremes  of 
moisture.  It  should  not  be  allowed  to  get  too  wet  and  remain  in  that 
condition  for  any  length  of  time,  neither  should  it  be  allowed  to  p* 
too  dry.  In  the  open  these  conditions  are  not  likely  to  occur  dorinz  * 
normal  season.  However,  there  are  frequent  exceptions.  If  too  wet 
little  can  be  done  to  overcome  the  bad  results,  but  if  drought  occbt* 
irrigation  will  remedy  the  evil.  Under  artificial  conditions,  such  + 
obtain  in  a  greenhouse,  hotbed,  or  cold  frame,  the  moisture  content^ 
the  soil  of  the  seed  bed  can  be  very  carefully  controlled.    The  coe 

a  See  soil  temperature  records,  New  York  State  Experiment  Station. 
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)&  atmosphere  of  such  a  structure  prevents  rapid  or  excessive 
.poration,  while  any  loss  of  moisture  from  the  soil  can  be  made  good 
watering.  On  a  small  scale  the  same  results  can  be  approached  by 
dug  a  pane  of  glass  over  the  receptacle  in  which  the  seeds  are 

toil  temperature. — Slight  variations  in  the  temperature  of  the  soil  in 
itch  seeds  are  sown  are  usually  a  benefit  rather  than  a  hindrance  to 
rmination.  With  the  grasses  and  clovers  germination  is  more  rapid 
d  more  complete  in  seeds  subjected  to  alternations  of  temperature 
in  in  those  kept  under  constant  temperatures.  This  applies  to  prac- 
ally  all  seeds.  Under  normal  conditions  the  warming  of  the  soil 
ring  the  day  and  the  cooling  at  night  furnish  sufficiently  wide  varia- 
nts. While  these  variations  are  less  easily  controlled  than  are  the 
nations  in  moisture,  yet  in  structures  such  as  hotbeds  and  cold 
imes  the  change  from  day  to  night  temperature  will  be  perceptible. 
Seeds  in  order  to  germinate  promptly  must  be  placed  under  condi- 
>ns  which  will  enable  them  to  take  up  moisture  readily  and  at  the 
me  time  they  must  have  a  temperature  which  will  be  congenial  to 
o  young1  plant  when  it  appears.  The  soil  is  the  medium  by  which 
*at  and  moisture  are,  under  normal  conditions,  transferred  to  the 
ed.  In  order  to  insure  a  quick  exchange  of  moisture  from  the  soil 
>  the  seed  the  soil  should  be  carefully  firmed  or  compacted  about  the 
*cd.  By  compacting  the  soil  about  the  seed  the  capillary  power  of 
ip  soil  is  increased  and  as  the  seed  becomes  an  intimate  part  of  the 
>il  the  soil  moisture  is  thus  more  quickly  brought  to  the  seed.  In 
utdoor  operations  large  seeds  may  have  the  soil 
impacted  about  them  by  tramping  the  row  with  the 
set,  while  fine  seeds  may  bo  treated  by  resting  a 
»oard  over  the  row  and  walking  upon  it  from  end  to 
nd.  In  hotbeds,  greenhouses,  and  cold  frames  the 
ompacting  of  the  soil  is  usually  accomplished  by  the  fig.  3.— a  float  for  firm- 
ise  of  a  float,  which  consists  of  a  piece  of  board  ingtheaoii. 

ibout  6  inches  wide  and  9  or  10  inches  long,  with  a  handle  attached, 
is  shown  in  fig.  3. 
For  all  conditions  save  in  the  open,  seeds  may  be  sown  in  seed 

pans  or  in  flate,  such  as  shown  in  fig.  4. 
These  boxes  can  be  very  conveniently  and 
cheaply  made  from  the  pine  boxes  largely 
used  for  packing  canned  goods,  .soaps,  etc. , 
usually  9  or  10  inches  deep,  which  is  suffi- 
cient to  allow  of  cutting  them  with  a  rip- 
F».  1— a  flat,  saw  jnto  three  sections  each  about  3  inches 

high.  The  top  and  bottom  of  the  box  will  each  make  a  complete 
flat,  while  the  middle  section  will  be  a  frame  which  can  be  provided 
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with  a  bottom  by  the  destruction  of  a  box  for  each  three  $<Mi»' 
Seeds  may  also  be  planted  directly  in  the  soil  of  the  hotbed  »>• 
frame,  or  in  that  upon  the  greenhouse  bench.  They  may  I*  n  ■ 
broadcast  or,  preferably,  in  rows. 

In  covering  seeds  the  rule  under  artificial  conditions  is  to  bun  : 
seed  to  the  depth  of  its  greatest  diameter.     In  outdoor  culture  u 
ever,  this  is  not  the  practice;  seeds  are  usually  covered  about  thn- 
five  times  their  diameter.     With  seeds  the  size  of  a  grain  of  wIk--:  : 
is,  in  general,  safe  to  plant  them  1  inch  deep,  and  for  those  the  *w- 
beans  2  inches  deep.     Small  seeds  like  those  of  petunia,  tobacco.  «*• 
should  be  scattered  over  the  surface  and  the  soil  compacted  w  i  \.i 
float. 

Transplanting. — The  young  seedling  plants  which  are  to  be  gn-'i 
for  their  bloom  should,  as  soon  as  the  first  true  leaves  are  fonm  <:.  • 
transplanted  so  that  they  will  stand  at  some  distance  from  one  anori  > 
For  small,  rather  slow-growing,  plants,  such  as  pansies,  1  inch  ai  " 
each  way  will  afford  ample  room,  but  with  most  plants  2  inch<*  <  - 
way  will  be  best,  while  with  robust-growing  plants,  like  the  mi  ' 
bean,  4  inches  will  not  be  too  much.     With  such  plants,  however.  : 
is  best  to  place  the  seeds  directly  in  pots  or  cans  in  order  to  pivw  ' 
disturbing  the  roots  of  the  young  seedlings  and  to  afford  them  ait 
space.     Transplanting  has  a  tendency  to  make  the  plants  stocky  a:  -' 
affords  opportunity  for  the  development  of  an  extensive  root  sy*t«' 

The  pleasure  derived  from  floral  decorations  depends  not  only  up 
the  perfection  of  the  flowers,  but  upon  having  a  continuous  »li>:- 
throughout  the  season.     With  most  of  the  garden  annuals  early  !»!•- * 
can  not  be  secured  if  seed  sowing  in  the  open  must  be  relied  u;- 
exclusively.     Fortunately  the  gardener's  art  has  devised  chcaj 
efficient  means  for,  as  it  were,  anticipating  nature.     By  the  use  of 
frames  at  the   South  and  hotbeds  at  the  North  the  season  can  »■ 
advanced  several  weeks.     In  the  latitude  of  Washington,  D.  l\. *- 
period   of   growth   can   be  advanced  from  the  uormal  date  of  *• 
sowing  in  the  open — May  1 — to  March  1,  or  a  gain  of  two  montr* 
Seed  sown  in  a  gentle  hotbed  at  this  date  will  give  plants  wh'nb.  ' 
properly  handled,  will  forward  the  season  of  bloom  as  many  weeks 

HOTBEDS. 

Hotbeds  are  usually  constructed  in  one  or  the  other  of  the  foli,M 
ing  ways: 

Temporary  hotbeds. — A  temporary  hotbed  may  be  made  by  "^  ■ 
fermenting  stable  manure,  preferably  that  with  a  small  amount 
straw  or  litter  in  it,  from  grain-fed  horses.     The  manure  ma)  ^ 
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in  a.  broad,  flat  heap  and  thoroughly  compacted  by  tramping, 
p  8  or  9  feet  wide  and  any  multiple  of  3  feet  in  length,  with 
inure  14  to  16  inches  deep,  will  give  sufficient  heat  for  the  latitude 
w  York  City.  Farther  north  the  heap  should  be  made  deeper  and 
er.  Upon  the  surface  of  the  manure  heap,  a  frame  made  8  inches 
at  the  front  and  1M  inches  high  at  the  back,  with  tapered  boards 
ids,  will  give  sufficient  fall  to  the  sash  to  carry  off  the  water  and 
afford  ample  space  for  the  development  of  the  plants  within, 
n  completed,  a  surface  hotbed  will  appear  as  shown  in  fig.  5.     A 


Plo.  5. — Fnme  to  cut;  the  ttah  nf  a  hotbed  or  cold  Itimt. 

is  section  is  illustrated  by  tig.  6.  If  severe  weather  is  likely  to 
ur  during  the  time  the  hotbed  is  in  use,  the  frame  should  lie  banked 
h  manure  to  give  additional  heat  and  protection.  After  placing 
frame  upon  the  manure  heap,  about  3  inches  of  good  garden  loam 
uld  be  scattered  uniformly  over  the  area  inclosed  by  the  frame. 
ce  the  sash  in  position  immediately  and  allow  the  bed  to  heat  up. 
not  plant  any  seeds  in  the  bed  until  the  temperature  begins  to  sub- 
(,  which  will  be  in  about  three  days  after  the  sash  are  put  in  place. 


Pin.  6.— Crow  section  at  a  tempumry  huttx--!. 

en  the  temperature  has  fallen  to  85-  or  'M-  F.  planting  may  be 
•ly  begun. 

ermanent  hotbed*. — A  permanent  hotbed  may  be  so  constructed  as 
«  heated  either  with  fermenting  manure  or  by  radiating  pipes  from 
dwelling  or  greenhouse  heating  plant.  For  a  permanent  bed  in 
ch  manure  is  to  supply  the  heat  a  pit  2  to  2J  feet  in  depth,  accord- 
to  the  latitude  in  which  the  work  is  to  be  done,  should  be  provided. 
sides  and  ends  may  be  supported  by  a  lining  of  plank  supported 
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by  posts  i  feet  apart,  or,  what  is  better  still,  a  brick  wall  SI  inches  : 
thick,  as  shown  in  fig.  7,  may  he  used.  In  either  case  the  pit  lining 
should  come  Hush  with  the  surface  of  the  noil.  The  Kite  for  the.  pit 
should  be  on  naturally  well-drained  land,  and  a  tile  J  rain  from  tbe 
bottom  of  the  excavation  .should  be  provided  to  prevent  water  from 
accumulating  in  the  pit  and  stopping  the  fermentation  of  the  manure 
during  the  period  the  hotbed  is  in  use. 

Standard  hotbed  sash  are  3  by  6  feet  in  size.  The  pit,  therefore, 
should  be  some  multiple  of  3  feet  in  length  and  the  width  should  be  the 
same  as  the  length  of  the  sash — fi  feet.  The  plank  frame  or  the  brick- 
work of  the  pit  may  be  extended  above  the  surface  of  the  ground  suf- 
ficiently to  allow  for  placing  tbe  sash  immediately  upon  these  permanent 
structures,  or  a  frame  such  as  is  described  in  connection  with  the  con- 
struction of  a  temporary  hotbed  (tig.  5)  may  l>c  used.    In  the  autumn 


the  pit  should  lie  filled  with  leaves  or  straw  and  covered  with  loos 
hoards  or  shutters  to  prevent  it  from  becoming  tilled  with  snow  nod 
ice.  and  in  order  that  it  may  lie  ready  for  use,  early  in  March. 

Bash. — Ilotlx'd  sash  should  lie  constructed  of  white  pine  or  of  cypress, 
and  the  sash  bars  should  run  in  one  direction  only  and  that  lengthwi* 
of  the  sash.  The  Inn's  may  be  braced  through  the  middle  by  a  trans- 
verse bar  placed  through  the  long  liars  below  the  plane  occupied  by  the 
glass.  The  two  ends  of  the  sash  should  lw  made  of  sound  timber,  3 
inches  wide  at  the  top  and  4  inches  wide  at  the  bottom  end,  mortised  to  ! 
receive  the  ends  of  the  sash  bars,  and  with  a  tenon  at  the  ends  to  pass 
through  the  side  pieces,  which  should  lie  k2k  inches  wide. 
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Glazing. — Placing  the  glass  in  hotbed  sash  is  one  of  the  most  irapor- 
ot  operations  in  the  construction  of  a  hotbed  and  is  also  one  of  the 
ctors  which  largely  determines  the  success  or  failure  of  the  hotbed, 
le  glass  should  be  bedded  in  putty,  i.  e.,  the  rabbet  in  the  sash  bar 
bich  is  made  to  carry  the  glass  should  be  filled  with  soft  putty,  and 
e  glass,  crowning  side  up,  pressed  firmly  into  the  bed  of  putty  and 
eurcly  fastened  with  shoe  nails  or  wire  brads.  Glazing  points  are 
>t  sufficiently  secure.  The  first  glass  to  be  placed  in  any  frame  is  a 
>ttom  light,  i.  e.,  the  pane  nearest  to  the  front  or  lowest  side  of  the 
>tbed  when  the  sash  is  in  place.  The  next  light  should  be  bedded  in 
e  same  manner  as  the  first  and  so  placed  as  to  lap  about  three- 
xteenths  of  an  inch  over  the  top  edge  of  the  one  first  placed,  like 
tingles  on  a  roof.  Brads  should  be  driven  below  the  lower  corners 
f  the  second  pane  in  order  to  prevent  it  from  slipping  down  over  the 
oder  one.  The  same  method  of  procedure  should  be  continued  until 
le  frame  is  filled  with  glass. 

Size  of  glass. — While  a  frame  with  two  courses  of  glass  will  admit  a 
ttle  more  light  than  one  with  three,  the  breakage  is  somewhat  less 
ith  small  glass  and  the  cost  of  repairing  correspondingly  less,  and  for 
lese  reasons  the  three-course  frame  is  more  desi  rable.  Nowadays  many 
ott>ed  sash  are  made  with  a  groove  or  slot  into  which  the  glass  may 
e  slipped  and  fastened  at  the  bottom  by  brads  to  prevent  them  from 
lipping  out.  Grooved  sash  have  the  commendable  feature  of  being 
heaply  and  quickly  glazed',  but  as  the  glass  can  not  be  lapped  and  as 
o  putty  is  used  the  sash  are  not  water-tight  and  do  not  furnish  as 
;ood  protection  from  the  wind  as  sash  in  which  the  glass  is  bedded  in 
>utty. 

Care  of  a  hotbed. — At  the  North,  in  addition  to  the  glazed  sash,  board 
butters,  straw  mats,  or  mats  of  burlap  or  carpet  will  be  needed  as  an 
additional  protection  during  cold  nights.  During  bright  days,  even 
vhen  the  temperature  outside  is  near  the  freezing  point,  it  will  be 
lecessary  to  lift  the  sash  a  little  at  the  high  side  of  the  frame  to  allow 
he  hot  air  to  escape  and  prevent  injury  to  the  young  plants. 

Watering. — Hotbeds  should  be  watered  in  the  morning  only,  and 
-hen  only  on  bright  days.  Watering  at  night  is  dangerous,  as  the 
operation  necessitates  the  lifting  of  the  sash  and  the  loss  of  the  accumu- 
lated heated  air,  and  the  water  itself  lowers  the  temperature  of  the 
soil  so  that  in  cold  weather  there  is  greatly  increased  danger  to 
the  plants  from  frost.  Then,  too,  the  excessive  moisture  resulting 
from  dampening  the  leaves  and  confining  them  during  the  night  pro- 
vides congenial  conditions  for  the  development  of  mildew  and  the 
dampiug-off  fungus. 

82916*— Bull.  19&— 13 8 
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COLD  FRAMES. 

Cold  frames  are  devices  intended  to  protect  plants  from  cold,  without 
forcing  them  into  growth.  They  differ  from  hotbeds  in  that  no  arti- 
ficial means  of  heating  are  employed.  The  cold  frame  in  its  simplest 
form  consists  of  a  frame  constructed  like  the  one  described  in  the 
chapter  on  hotbeds  and  illustrated  in  fig.  5.  The  back  board  is  usually 
12  inches  and  the  front  8  inches  wide,  and  the  two  are  connected  by 
a  tapered  board  12  inches  wide  at  one  end,  8  inches  wide  at  the  other, 
and  6  feet  in  length.  The  back  and  front  of  the  frame  are  made  in 
multiples  of  3  feet  in  length,  with  an  inch  added  for  each  division  space 
between  sash,  which  is  provided  for  by  the  use  of  a  T-shaped  piece 
let  into  the  frame  to  stiffen  it  and  serve  as  a  guide  for  the  sash.  The 
manner  of  making  the  guide,  as  well  as  its  appearance  when  in  place, 
is  shown  in  fig.  5.  When  complete,  the  frame  is  placed  upon  a  shel- 
tered, well-drained  piece  of  ground  convenient  to  some  main  line  of 
traffic  between  the  house  and  some  other  important  and  frequently 
visited  portion  of  the  grounds.  The  frame,  as  above  stated,  is  made  to 
carry  hotbed  sash.  The  glass  allows  the  sun  during  bright  days  to  tem- 
per the  air  of  the  frames,  so  that  by  properly  covering  them  at  night 
with  shutters,  straw,  or  jute  mats  the  heat  can  be  retained  and  the 
plants  within  safely  carried  through  severe  weather.  The  frames  may 
be  banked  with  earth  as  an  added  precaution  against  cold. 

Care  of  cold  frames. — The  chief  precaution  which  must  be  observed 
in  the  management  of  a  cold  frame  is  that  of  proper  ventilation.    The 
object  of  this  device  is  to  retain  plants  in  a  healthy  condition  without  1 
adding  to  their  growth.     It  is  therefore  very  essential  that  the  tem-  i 
perature  of  the  frame  at  all  times  be  kept  at  a  degree  which  will  not 
induce  rapid  growth.      High  temperatures  and  abundant  humidity 
induce  growth.     The  management  of  the  frame  should  be  so  directed 
that  during   bright,   sunny   weather  the   sash   may  be   lifted  suffi- 
ciently to  admit  outside  air  in  order  to  preserve  a  low  temperature  J 
about  the  leaves  of  the  plants.     In  some  cases  it  will  be  found  that, 
during  bright  days  even  in  midwinter  the  sash  will  have  to  be  removed 
from  th    frame  for  a  few  hours  at  midday  in  order  to  preserve  i| 
sufficiently  low  temperature.     On  the  other  hand,  care  should  be  exer* 
cised  in  ventilation  and  watering  so  as  not  to  reduce  the  temperature  i 
of  the  frame  late  in  the  afternoon,  as  such  treatment  is  liable  to  lesd' 
to  frost  injury. 

Plants  for  cold  frames. — It  stands  to  reason  that  only  the  hardiest, 
plants  can  safely  be  carried  over  winter  in  a  cold  frame.  Many  of  the^ 
plants  which  are  grown  as  annuals  will,  with  protection,  become  per- 
ennials, or  can  be  made  to  give  a  much  longer  period  of  bloom  if  sown 

196 


19 

e  autumn  and  carried  oyer  winter  in  a  cold  frame.  Among  plants 
n  will  be  greatly  benefited  by  such  treatment  are  pansies,  dianthus, 
•h  ry  santhemums. 

PITS. 

te  pit  is  a  more  elaborate  and  efficient  cold  frame  which,  as  its 
e  indicates,  consists  of  an  excavation.  This  excavation  may  be 
i  2  to  -4  feet  in  depth,  with  sides  protected  by  plank  or  brick  walls, 
lown  in  fig.  1,  upon  which  a  frame  similar  to  tho  one  described  for 
cold  frame  is  placed  and  covered  with  sash.  The  pit  has  an  advan- 
>  over  the  cold  frame  for  some  purposes.  It  can  be  used,  for 
ance,  to  store  some  of  the  hardier  flowering  plants  which  are  to 
>laced  in  tubs  or  vases  about  the  lawn  during  summer.  Plants  in 
t  are  protected  by  the  warmth  of  the  soil.  In  latitudes  where  the 
will  be  found  of  greatest  use  the  soil  does  not  freeze  to  a  depth  of 
re  than  10  to  15  inches.  Seedling  plants  may  be  held  over  winter 
rays  or  flats  in  pits  as  safely  as  in  frames. 

luagemest. — The  same  precautions  in  regard  to  ventilation,  cover- 
,  and  watering  must  be  observed  in  the  care  of  a  pit  as  in  the  case 
a  cold  frame. 

X  CULTIVATION  AJTD  USES  OP  AHHUAL  PLOWPJUXG  PLANTS. 


"For  strengthening  the  garden's  color  forces  in  blue,  no  annual  is 

good  as  the  ageratum."    Though  ordinarily  used  in  bedding  and 

rdcrs  in  contrast  with  such  plants  as 

raniums,  perillas,  amaranthus,  etc., 

a  rose,  white,  and  blue  ageratums  are 

ccedingly    attractive    when    mingled 

ith  alyssum,   candytuft,   and    similar 

ants.     They  grow  well  upon  almost  all 

ils  and  through  a  wide  range  of  climate; 

t  that  reason  many  combinations  with 

■em  are  possible.    The  plants  are  neat, 

■isny,  and  erect,  with  a  continual  pro- 

iseelusteringofprettybrusblikenowers  n.—*** 

iroughout  the  season.    The  dwarf  blue 

>rt!i  make  fine  borders  and  are  much  used  waere  contrasting  color  effects 

re  desired.     For  early  bloom  the  seed  should  be  sown  in  cold  frames 

r  in  Itoxes  in  the  house  early  in  the  season — March — but  for  summer 

nd  fall  bloom  the  seeds  may  be  sown  in  well  prepared  beds  in  the  open. 

eeds  sown  in  August  will  produce  good  plants  for  winter  flowering. 


AXTHJKA  ROSEA.      (Bee  HOLLYHOCK.) 


For  borders,  edgings,  baskets,  pots,  rockwork,  and  for  ratting  i 
liberal  use  of  this  dainty  little  flower  is  recommended.  For  bortj*- 
the  seed  should  be  sown  thickly  k>  i-  ■ 
form  masses.  For  winter  bloom,  sow  k 
in  August  and  thin  the  seedlings  so  *« ' 
stand  about  4  inches  apart,  but  for  Bprir: 
bloom  or  for  borders  the  seeds  should  ■ 
sown  in  the  open  early  in  the  spring.  " 
even  late  in  the  preceding  autumn  in  tie 
localities.  Where  the  plant  will  c 
endure  the  winter,  however,  early  spri:.' 
planting  under  cover,  either  in  a  f 
frame  or  spent  hotbed,  or  in  boxes  h . 
dwelling,  is  most  to  be  relied  up« 
Alyssnm  can  also  be  increased  from  it! 
fig.  s.-Aiyaeum.  tings  made  from  strong  new  side  shoo'* 

as  well  as  by  division  of  the  roots.  By  cutting  back  after  the  fir- 
flowers  fade  others  will  be  produced.  While  white  is  the  most  cut 
mon  and  popular  color,  there  are  yellow  varieties  of  alyssum. 

ANTntBHUrUM.     (Bee  SNAPDRAGON. ) 
AQUTXBOIA.     (Bee  COLUMBIWK. ) 


The  aster  is  certainly  one  of  the  most  satisfactory  of  the  anno 
flowering  plants.  The  great  variety  in  its  sixe.  color,  form,  »-n: 
season  of  blooming  makes  it  a  most 
satisfactory  plant  for  supplying  cut  flow- 
ers. In  fact,  many  of  the  improved  sorts 
produce  flowers  equal  in  form  and  size 
to  some  of  the  better  sorts  of  chrysan- 
themums. The  range  of  color  presented 
in  this  group  is  one  of  its  chief  merits. 
Strange  an  it  may  appear,  the  plant 
world  is  not  very  well  supplied  with 
blue  flowers  possessing  characters  which 
render  them  suited  to  domestic  or  com- 
mercial uses.  In  the  aster,  however,  are 
found  many  shades  of  blue  and  purple 
and  for  this  reason,  if  for  no  other,  the  f».  id.— «m. 

aster  should  prove  an  attractive  decorative  plant.     The  habit  of  gw»' 
adapts  the  aster  not  only  to  close  planting  for  cut  bloom,  but  t"-*' 
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ma  are  robust,  tall-growing  plants,  well  adapted  for  use  in  an  herba- 
■us  border  where  late  bloom  and  careless  effects  are  desired.  The 
re  compact-growing,  large-flowered  forms  are  most  desirable  for 
.  blooms,  while  the  tall-growing,  open  types  are  most  useful  in  wild 
rdens  or  for  screens.  The  wild  aster  {Aster  novx-anglix)  is  one  of 
s  most  beautiful  and  most  satisfactory  of  this  latter  class.  The 
for  and  ease  of  culture  of  the  aster  are  factors  which  contribute  to 

popularity. 
Plants  from  seed  sown  in  the  open  ground  in  May  bloom  finely 

September  and  October,  when  the  flowers  are  seen  at  their 
st     For  July  and  August  bloom,  seeds  should  be  sown  in  March 

April  in  a  cpld  frame,  spent  hotbed,  or  in  pots  or  boxes  in  a 
■tog  room.  Cover  the  seeds  about  half  an  inch  deep  with  rich, 
;ht  soil  and  when  the  plants  have  three  or  four  leaves  transfer  them 

thumb  pots  or  to  other  boxes,  setting  the  plants  about  2  inches  apart 
ch  way.  After  all  danger  of  frost  is  past  transplant  the  plants  so 
eated  to  their  permanent  home,  where  they  should  stand  about  18 
cbes  apart  each  way  in  well-prepared  beds.  Fresh  manure  or  manuio 
sed  in  too  large  quantities  sometimes  proves  injurious  to  asters. 
nly  thoroughly  composted  manure  mixed  with  the  soil  is  safe  for 
tese  plants.  Small  quantities  of  air-slaked  lime,  or  of  fresh  wood 
sbes,  stirred  into  the  surface  of  the  aster  beds  prove  beneficial  to  the 
lants.  When  given  plenty  of  water  and  rich, 
ne  soil  asters  can  be  grown  into  beautiful  pot 
lants. 

In  some  localities  and  during  some  seasons 
he  aster  is  seriously  attacked  by  the  so-called 
ilack  potato  beetle  or  blister  beetle  {Epicaitta 
>enmylvanuxi),  an  insect  which  feeds  upon  the 
Jartly  developed  buds,  causing  them  to  develop, 
f  at  all,  into  deformed,  irregular  blossoms.  In 
inch  localities  asters  can  be  successfully  grown 
tnder  screens  of  mosquito  netting  or  other  thin 
doth. 

BA14UUI  (Impatient  balMunina). 

A  native  of  India,  the  garden  balsam  loves  a 
hot  sun,  rich  soil,  and  plenty  of  water.  The 
young  plants  are  quick,  sure  growers,  and  from 
seed  sown  in  the  open  ground  in  May  soon  form 
handsome  bushes  thickly  massed  with  large,  ^-  u.-B>i«m. 

rose-like  flowers.  Transplanting  two  or  three  times  has  a  tendency 
to  dwarf  the  plants  into  better  shape  and  to  make  the   flowers 
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more  doable.  Balsams  are  not  often  given  room  for  perfect  dew 
opment;  they  will  easily  cover  19  to  18  inches  of  space  each  *r 
For  the  finest  flowers  choice  seed  is  more  than  usually  essenta- 
for  cultivation  and  selection  hare  wrought  wonders  with  this  pUr. 
The  one  objection  to  the  balsam  is  its  habit  of  producing  its  Qo*vr- 
as  it  were,  on  the  underside  of  the  leaves,  or  inside  the  pbff 
While  the  individual  flowers  are  beautiful,  the  obscure  manner  in  whir? 
they  are  borne  detracts  considerably  from  the  value  of  the  plant* 
When  used  at  the  margin  of  groups  or  to  crown  a  terrace  thej  iff 
shown  at  best  advantage. 

For  early  bloom  the  seeds  should  be  sown  about  the  middle  (" 
March  in  a  gentle  hotbed  or  in  the  dwelling  house.  As  soon  as  tis 
first  true  leaves  have  developed  the  young  plants  should  be  tin.- 
planted  to  thumb  pots  or  to  boxes  where  they  will  stand  about  2  iiwi-? 
apart  each  way.  An  abundance  of  light  and  water  is  at  all  tin** 
necessary  for  success  with  these  plants.  Care  should  be  exercised  b 
prevent  them  from  becoming  drawn,  as  stocky,  symmetrical  pksfc 
produce  the  best  flowers. 

GALXNinmA  or  POT  HAJUOOUX. 

The  calendula  or  pot  marigold  is  a  hardy  annual  about  a  foot  higt 
A  moderately  rich,  light  soil  is  most  congenial  to  these  plants,  wkici 
should  be  placed  about  8  or  10  ineb- 
apart,  if  planted  in  mass  or  in  bordeiv 
The  seed  may  be  sown  in  the  open  grous: 
quite  early  in  spring,  and  toe  plants  wl 
be  in  bloom  early  in  summer  andcontinw 
to  bloom  until  late  in  the  autumn-  'ft* 
coloring  of  the  flowers  ranges  throng 
all  shades  of  yellow  from  ivory  to  de*f 
orange.  The  plants  bloom  freely  ani 
earlier  than  the  marigold,  and  arc  iw f- 
Fto.  is. -calendula.  in  beds,  borders,  or  backgrounds.    Tit 

dried  flowers  are  sometimes  used  f« 
flavoring  soups  and  stews.  There  are  both  single  and  doable  foro- 
of  the  pot  marigold.  One  of  the  most  satisfactory  methods  <■•'■ 
propagating  this  plant  is  from  seeds  sown  about  April  1  in  the  Xort- 
in  spent  hotbeds  or  cold  frames.  After  the  middle  of  May,  in  locality- 
north  of  Washington  it  will  be  safe  to  transfer  the  young  plants  ta 
their  permanent  summer  quarters. 


OALIFOBJJIA  POPPY  (BylMcholtoU). 

The  eachscholtzia  is  the  State  flower  of  California,  and  an  annual  of 

riking  character  both  as  regards  the 

irm    and    color    of  its  flowers,   which 

re   bright  and    rich  in  their  tints   of 

I'llow  and  orange.    The  plants  average 

bout  a  foot  in  height,  have  attractive 

itvery  foliage,  and  produce  their  large 

■oppy-like  flowers  quite   lavishly  from 

arly  spring  until  frost.    They  are  most 

ffcctive  when   grown  in  beds  of  con 

iderable  size,  over  which  the  seed  may 

>e   thinly  sown    broadcast  and  lightly 

aked  in.    These  sowings  may  be  made 

arly  in  Bpring,  or  late  in  autumn  for 

Earlier  germination  and  bloom  the  next 

ipring.     The  eschscholtzia  is  also  very  na.  is.-c«utonii»  pour. 

iseful   as  a  pot  plant  and  for  cut  flowers. 

OAIiUOPSXS  (Ooreopaia). 

Coreopsis  is  a  genus  of  showy  annual  or  perennial  herbaceous  plants, 

with  graceful  long-stemmed  flowers  well  suited  for  bouquets.     The 

hardy  annuals  of  this  genus  are  generally  known  by  the  name  calliop- 

sis.    This  is  one  of  the  garden's  great 

forces  in  yellows,  strengthened  with 

rich  maroons  and   browns.     Seeds  of 

the  calliopsis  for  summer  flowering  in 

situations    north  of    New   York  City 

should  be  sown  in  March  in  boxes  in  a 

living  room  or  in  a  gentle  heat  in  a 

greenhouse  or  hotbed.      In  localities 

south  of  New  York  the  seeds  may  be 

no.  14.-  ■cnuiopda.  sown  in  the  open  in  May  in  good  garden 

soil,  with  the  hope  of  an  abundance  of  flowers  from  August  until  frost 

The  plants  should  be  thinned  or  transplanted  to  at  least  10  inches 

apart  each  way.    Their  tall,  slender  habit  makes  neat  staking  and 

tying  necessary.     All  are  fine  for  cutting,  especially  Coreopsis  grandi~ 

Hora  and  C.  lanceolate. 

CAJCPANTTLA  (Canterbury  Bella,  Ball  Plower,  Slippcrwort. ) 

Campanula  is  a  genus  comprising   both  perennial,  biennial,  and 
annual  flowering  plants.    These  tine  old  plants  are  rich  in  color,  pro- 
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fuse  in  bloom,  and  of  easy  culture.     For  outdoor  effects,  when  plant* 

in  quantity,  they  are  glorious,  and  finest  full-blown  specimens  of  sori 

varieties  as  catycantkema  or  Canterbury  bells  can  be  transplanted  - 

pots  for  house  decoration  by  soaking  the  soil  about  them  with  vtur 

and  lifting  with  a  ball  of  earth.     The  seeds  of  the  annuals  should  > 

sown  in  April  or  early  in  May.     The  seeds  of  biennials  should  '■ 

sown  outdoors  early   in  July,  and  tit 

plants  may  be  thinned  or  transplanted  t1 

temporary  quarters  as  late  as  October. 

The  old  practice  of  covering  Canter 

bury  bells  with  leaves  through  (be  wink: 

is  not  satisfactory.      Transplant  them ' 

Fro.  ifc— Cunpanni*.  or  8  inches  apart  in  a  cold  frame,  when 

they  will  make  large  plants  by  spring  and  are  as  easily  cared  fur  * 

pansies.     In  the  spring  set  them  18  to  20  inches  apart  in  beds  when 

they  are  to  bloom.     In  June  and  July  they  flower  most  profusely,  u»i 

are  in  fine  form  a  long  time.     They  also  make  beautiful  pot  plants  f« 

Easter.     If  sown  early  in  good  soil  the  hardy  perennials  will  bloom 

early  the  next  year.     All  varieties  like  a  rich,  sandy  soil,  with  go«: 

drainage. 

OAHDTTUVT  (Iberia). 

The  candytufts  are  among  the  best 
white  flowers  for  edging  beds,  for 
planting  in  belts,  beds,  or  massing,  for 
rockeries,  and  for  cutting.  Several  of 
the  varieties  are  fragrant,  and  all  are 
profuse  bloomers.  The  seed  should  be 
sown  outdoors  in  April  where  the 
plants  are  to  bloom,  and  well  thinned 
when  they  have  grown  about  an  inch 
high.  Make  a  second  planting  a 
month  later,  and  a  third  late  in  July 
for  fall  flowers.  September  sowings 
will  give  winter  -  blooming  plants. 
The  soil    for    best    results    should    be 

rich,  and  the  plants    given    an    abun-  *».  M.-Cmndytnrt.    ' 

dance  of  water.     They  branch  freely,  and  if  some  are  removed  tb? 
flowers  will  be  larger. 

CANTERBTrBY  BELLS.     (Bm   CAJCPANTTLA). 
CARNATION.     (Bm   POTS.) 


CASTOR  iraATB"  (Bician»). 

Hie  castor-oil  plant,  commonly  spoken  of  as  the  castor  bean,  is  espe- 
lly  valuable  because  it  is  one  of  the  few  annuals  which  can  be  used  to 
xluce  a  semitropical  effect.    Its  rapid  growth  and  large  size  make 
valuable  as  the  central  object  in  groups  where  rich,  luxuriant 
>wth  is  required.    The  variety  of  color  in  the  foliage  of  the  different 
•ts  of  castor  bean  is  of  value  in  giving  contrast,  and  when  used  in 
nbination  with  cannas,  caladiums,  coleus,   or  scarlet  sage  most 
iking  effects  of  contrast  can  be  produced.     As  a  background  for 
ver-growing  plants  the  castor  bean  has  no  equal  among  garden 
nuals.    Only  the  annual  climbing  vines, 
ion  provided  with  suitable  supports, 
ual  it  as  a  low  screen.     It  can  be  used 
th  good   effect  in  groups,  as  masses 
ing  shrubbery  borders,  or  as  belts  for 
ve  ring  and  shutting  out  an  undesirable 

)W. 

At  the  North,  the  castor  bean  is  most 
tisfactory  when  started  in  March  or 
rly  in  April  in  a  gentle  heat.  A  hot 
d,  greenhouse,  or  living  room  can  be 
ide  use  of  for  the  purpose.  As  soon 
the  first  true  leaves  have  formed,  the 
mng  plants  should  be  pricked  out  into 
lall  boxes  or  pots,  where  they  should  ' 1  ■-c"tor 

i  kept  growing  slowly  until  all  danger  of  frost  has  passed,  when 
cy  may  be  transferred  to  the  open.  After  transplanting  the  young 
ants,  it  is  desirable  that  they  have  sufficient  room  to  prevent  them 
om  growing  too  tall  and  consequently  from  losing  their  lower  leaves. 
If  planted  in  the  open  ground  at  the  same  time  garden  beans  are 
anted,  the  castor  bean  will  make  a  growth  of  from  4  to  6  feet  by  the 
iddle  of  August  This  plant  loves  a  rich  soil,  plenty  of  moisture, 
ill  sunlight,  and  great  heat.  The  varieties  range  in  height  from  3  to 
>  feet  and  have  leaves  of  corresponding  size. 

OKNTAUaEA.     (See  COSH-FLO WIS. ) 


The  chrysanthemums,  like  the  pinks,  contain  some  of  the  moat 
aluable  of  the  commercial  florists'  products,  both  hardy  perennial 
fid  annual  flowering  plants. 

The  large-flowered  types  of  chrysanthemums,  which  each  autumn 


produce  such  gorgeous  shows  in  the  stores,  florists'  establishment*,  d 
conservatories,  are  not  hardy,  and  since  they  are  treated  as  pw 
house  plants  by  the  florists  tbey  are  only  mentioned  in  this  list  T>! 
class  of  hardy  chrysanthemums,  wtiJ 
should  be  more  commonly  seen  in  en*1 
flower  garden,  and  which  are  knom  u 
pompons,  are  simply  noted  to  give  pn  v 
relation  to  the  annual  chrysanthemzj 
which  are  the  subject  of  this  sketch. 

These  plants  bloom  most  satisfactory 

if  the  seeds  are  sown  early  in  a  hotl»J  1 

cold  frame  and  the  young  plants  ma 

f  erred  to  the  open  as  soon  as  the  soil  lJ 

become  sufficiently  warm  to  keep  &■:< 

growing  without  check.     If  started  ul 

hotbed  the  young  plants  should  stud  !| 

to  12  inches  apart  when  set  in  their  p ' 

manent  locations.    Somewhat  less  au- 

factory  results  can  be  secured  by  so*ii 

the  seed  about  corn-planting  time  in  tlj 

open  where  the  plants  are  to  bloom.  1- 

tyaiD  emmn.  BeedlingB  should  be  thinned  to  eland  - 

leasts  inches  apart.    If  the  same  care  in  regard  to  disbudding  & 

pinching  back  is  taken  with  the  annual  planus  as  with  the  large-flo*erd 

perennials  the  work  will  be  rewarded  by 

greatly  increased  size  of  the  flowers. 

QT.ARTTTA. 

The  clarkia  is  one  of  the  prettiest  hardy 
native  annuals  that  comes  to  us  from  be- 
yond the  Rocky  Mountains.  It  blooms 
freely,  which  characteristic,  taken  in  con- 
nection with  the  variety  and  brightness 
of  its  flowers,  makes  a  bed  of  them  in  full 
bloom  an  attract! .  e  sight.  They  are  use- 
ful, too,  for  hanging  baskets,  for  vases, 
as  edging  plants,  for  low  massing,  orfoi 
borders. 

The  seeds  should  be  sown  outdoors  in 
early  spring  and  the  plants  grown  in 
partial  shade.    The  clarkias  thrive  in  a 
warm,  light  soil,  and  their  period  of  bloom  is  midsummer  and  I* 
autumn.    The  average  height  of  the  plant  is  li  feet. 


FlO    A.— CUxiu 


Cobaea  scandens  is  a  rapid-growing,  climbing'  vine  'which  is  easily 
ropagnted  from  Beed.     The  dark  color  and  refined  character  of  its 
iliage,  together  with  its  bell-shaped  flowers,  render  it  a  very  satisfac  - 
jry  vine  for  covering  broad  areas.     It  is  a  less  rampant  grower  than 
is  raoooflower,  hat  furnishes  quite  as  satisfactory  a  screen  made  up 
f  much  finer  leaves.    The  flowers  are 
ot  conspicuous,  because  of  their  modest 
olore  and  because  they  are  hidden  by  the 
oliage.     Their  form,  however,  is  pleas- 
tig  and  they  are  open  during  the  day. 

For  success  in  the  climate  of  Waah- 
ngton,  D.  C,  seeds  of  the  Cobsea  scan- 
.ens  should  be  sown  about  March  15  in 

rich  compost.  When  the  young  seed- 
ings  have  developed  their  first  true 
eaves  they  should  be  transferred  to 
i-inch  pots  or  to  tomato  cans  and  kept 

[rowing  slowly  until  danger  of  frost  is  pra-  ^.-Cotea  randenm. 

>ast.  In  the  open,  a  rich  border  should  be  provided,  for  as  soon  as 
tot  weather  comes  on  the  plants  grow  very  rapidly  if  ample  food  is  at 
heir  command.  A  rabbit-netting  trellis  or  support  is  more  satis- 
factory than  cords  or  smooth  wire  for  this  plant,  as  it  fastens  itself 
:hiefly  by  tendrils  rather  than  by  twining,  as  does  the  morning-glory. 

COOXSOOXB  (Oeloaia  crirta). 
The  cockscombs  are  prized  and  planted  as  an  odd  and  picturesque 
lecorative  feature  of  the  garden.     The  dwarf  varieties  make  novel 
ind  attractive  borders;  the  tall  ones  form  striking  groups,  and  when 
interspersed  with  other  lower-growing 
plants  in  a  border  they  produce  a  pleas- 
ing contrast.     There  are  both  red  and 
yellow  forms  of  the  cockscomb,  but  the 
bright    red    and  crimson  varieties   are 
most  effective  in  gardens  and  also  in 
winter  bouquets,  for  which  they  are  cut 
before  fully  ripe  and  dried  in  the  house. 
The  young  plants  can  be  prown  from 
seeds  sown  in  gentle  heat  in  April  and 
transplanted  to  the  open  ground  the  mid- 
dle or  last  of  May,  or  the  seeds  may  be 
sown  early  in  May  in  the  open  where  the  plants  are  to  stand.     Trans- 
planting into  rich  soil  about  the  time  the  combs  begin  to  form  makes 
the  flower-heads  much  larger.    They  are  bright  from  midsummer  until 
frost. 
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COHTMBnTE  (AquOegia). 
The  columbine  is  a  hardy  perennial,  with  many  horticultural  tot* 
ties,  and  is  a  desirable  border  plant     Its  habit  of  growth  is  to  fori 
large  clumps.    It,  blooms  profusely  eaih 
ia  the  season  and  remains  in  bloom  for 
a  considerable  period.    It  is  quite  hanh 
and  is  useful  for  cutting.     The  pecohu 
pendant  flowers  are  interesting  in  there 
selves  because  of  their  unusual  form,  ua 
this  feature,  taken  in  connection  wiii 
the  graceful  habit  of  the  plant,  piw 
each  clump  of  columbine  a  striking  a*: 
interesting  appearance. 

Sow  the  seed  in  the  open  ground  it 
spring,  preferably  where  the  plants  &. 
to  grow,  and  thin  the  young  seedling?  t 
!  about  a  foot  apart  Seeds  may  also  i> 
sown  in  the  autumn  for  flowering  tin- 
following  season.  The  plants  thrive  wi' 
under  good  garden  culture,  but  such  re- 
no.  zz. -columbine.  sorts  as  Aquilsgta  oandea  and  A-  ekiy 

stmtha  do  best  in  partially  shaded,  well-drained  nooks.  Few  hanfc 
perennials  are  so  easily  grown  from  seed. 

OONX-FLOWXK  (BodbackU). 

Many  of  the  rudbeckias  are  hardy  and  perennial,  but  they  msT  r# 
treated  as  annuals.     The  flowers  are  quite  showy  and  usually  hare 
yellow  rays,  though  some  are  crimson  and  others  more  or  less  covert 
with  brown  toward  the  base.     The  rud- 
beckias  are  of    very   easy   cultivation, 
thriving  in  almost  any  soil  and  climate. 
Most  of  them  prefer  a  moist  soil,  but 
will  thrive  in  the  garden  under  ordinary 
cultivation.  Rudbecl-iahirta — the  Black- 
eyed  Susans,  or  "nigger-heads,"  as  they 
are  sometimes  called — will  thrive  in  the 
hottest  and  driest  situations.     Eudbeckia 
triloba,    a    biennial,    perpetuates   itself 

through  self-sown  plants.     The  triloba  *»■  st— Oon*-flo»™. 

may  be  used  quite  effectively  as  a  border  to  a  large  bed  of  delphiniums 
or  as  a  screen,  as  it  forms  a  dense  bush  between  3  and  4  feet  hipt 
The  rudbeckias  are  propagated  by  means  of  seeds  or  cuttings,  or  If 
division.  The  Golden  Glow,  one  of  the  most  satisfactory  plants  of  thi- 
group,  is  well  adapted  for  planting  in  a  shrubbery  or  herbaoenu 


order.     It  grows  to  a  height  of  from  8  to  4  feet,  and  may  be  used  as 
screen  when  lower-growing  plants  are  placed  in  the  foreground. 

OOKJ50PSIB.     (Bee  OALUOFSIS. ) 

OOBXT-FLOWXH  (Contaurea). 

Cetitaurea  cyanus  is  also  known  as 
'blue  bottle,"  "ragged  sailor,"  "  kaiser 
ilumen,"  and  sometimes  as  "bachelor's 
mtton."  These  bright-flowered  plants 
iro  of  a  hardy  nature,  requiring  sim- 
>le  culture,  yet  they  are  among  the 
nost  attractive  and  graceful  of  all  the 
>ld-fashioned  flowers.  When  placed 
n  water  after  cutting,  the  flowers  in- 
crease in  size.  Seed  of  the  annual 
sorts  should  bo  sown  in  the  open  in 
April  or  May  and  the  young  plants 
thinned  to  4  to  0  inches  apart.  They 
thrive  well  on  all  moderately  rich 
garden  soils.  The  perennials  may  be 
grown  from  seeds  sown  in  gentle  heat 
in  March  and  planted  out  in  May  or 

June.  Tw.  M.-Coro-flower. 

COSMOS. 

Cosmos  is  now  one  of  the  notable  fall  flowers.     It  is  a  strong,  tall- 
growing  annual,  yet  its  bright,  bold  flowers  have  a  daintiness  and 
airiness  which  is  heightened  in  effect  by  the  feathery  green  foliage. 
It  is  most  effective  when  planted  in  broad  masses  or  long  background 
borders  against  evergreens  or  fences  at 
some  distance  from  the  house  and  the 
garden  walks.     From  seed  started  in  the 
.  house  in  March  or  April  the  plants  will 
have  reached  8  or  4  feet  in  height  by 
September.     The  bright-colored,  daisy- 
like flowers  are  borne  in  great  profusion 
and  come  at  a  season  when  they  are  very 
acceptable.     Because  of  the  robust  habit 
of  the  plant  the  young  seedlings  should 
be  thinned  to  18  inches  apart  when  grown 
on  moderately  good   soil.      Sowing  the 
seed  late  and  in  poor  soil  will  dwarf  the  plants.    In  the  latitude  of 
Washington,  D.  C.,  the  plants  perpetuate  themselves  from  self-sown 
Beed.   These  volunteer  plants  can  be  taken  advantage  of  for  early  bloom. 


tl 
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CYPRESS  VISE.     (8m  IPOMQSA.) 

DELPBTN1UJL     (See  LARKSPUR.) 

DIA8PTHUS.     (See  PINKS.) 

DIGITALIS.     (See  FOXGLOVE.) 

E8CHSCH0LTZIA.     (See  CALIFORNIA  POPPY.) 

EVENING  PRIMROSE  (Oodetia). 
The  evening  primroses   are  choice,  free-blooming   annuals,  witt 
widely  opened  flowers  of  satiny  texture,  with  delicate  colors.    Thrj 
are  suited  for  solid  beds,  border  lino. 
for  pots,  and  to  grow  in  shrubbery  h»r- 
ders  in  shaded  places,  where  few  olber 
flowers  will  flourish.     The  seed  should 
1  in  an  open  border  or  in  a  told 
frame  in  spring.     If  the  latter,  the  .-eel- 
lings   should   be  transplanted   to  nUnd 
about  afoot  apart  in  rather  thin  or  nod; 
soil.     These  plants  are  also  successful!? 
treated  as  biennials  by  sowing  the  seed 
in  July  and   transplanting    the   young 
plants  to  a  cold  frame,  to  be  placed  is 
_         „_   ,  the  open  the  following  May.     The  bloom- 

Flo.  28.— Evening  primrose.  r  7  .  -i  * 

mgseason  is  from  early  spring  until  frost. 
and  the  average  height  of  the  plants  is  li  feet 

FORGET-HE-NOT  (Xyoaotn). 

The  dainty  little  flowers  commonly 
known  as  forget-me-nots  are  hardy  per- 
ennials that  love  cool,  moist  soils,  and, 
like  pansies,  bloom  most  freely  in  fall 
and  early  spring.  They  make  a  satis- 
factory close  border,  the  beauty  of  which 
is  heightened  by  abundant  bloom.  The 
forget-me-not  is  also  satisfactory  as  a 
winter-blooming  plant  for  growing  in 
cool  rooms  or  cold  frames.  Another 
feature  characteristic  of  this  plant  is  that, 
after  once  having  been  introduced  into  a 
garden,  it  perpetuates  itself  from  year 
to  year  by  self-seeding  like  the  poppy, 
portulaca,  and  several  of  the  other  desir- 
able annuals.    Sow  the  seeds  in  spring  in 

a  warm,  sunny  border.     Most  varieties  »*»'*i*»m 

bloom  freely  the  first  season  and  profusely  the  second  year.    TV 
average  height  of  the  plant  is  6  inches. 


POTTS-O'CLOCK  (Mirabilia  jalmpa). 

i«  mirabilis,  sometimes  called  the  "  Marvel  of  Peru,"  is  normally 

:i*onnial  in  its  native  region,  the  warmer  parts  of  America,  but 

!r    garden  culture  it  gives  satisfactory  results  when  treated  as 

■nnual.     The  seed  may  be  sown  in  the  early  spring  under  glass 
tbe    plants  set  out  in  May.     The 

•-o7  clock  is  often  used  as  a  screen 

i    good  results.     The  colored  part 

.ho    flower,  which  is  white,  various 

ieH  of  red,  and  striped,  is  the  calyx, 

wn  out  in  the  semblance  of  a  corolla 
surrounded  at  the  base  by  a  leafy 

olucre.     In  some  cases,  as  in  Mira- 

.*  jalapa,  only  one  flower  is  borne  on 

involucre. 

The   plant  is  a  quick-growing,  erect, 

ihy    herb,  attaining  to  a  height  of 

mi  2  to  3  feet.    Its  blooming  period 

luring  the  late  summer  and  autumn. 

eausfi  of  its  habit  of  opening  its  flow- 

*  only  late  in  the  afternoon,  and  on 

mdy   days  the  popular   name,  four- 
dock,    has  been  given.     While   this 

ant  is  a  tender  annual  in  the  northern  Fro'  28*-Four-°',:,ock- 

.rt  of  the  United  States,  it  frequently  reproduces  itself  from  self- 

wn  seed,  and  even  as  far  north  as  New  York  City  it  frequently  mani- 
fests its  perennial  habit  of  developing 
tuberous  roots  sufficiently  large  to  be 
lifted  and  stored  like  those  of  the  canna. 

FOXGLOVE  (Digital!*). 

The  tall  flower-stems  of  the  foxgloves 
are  particularly  attractive  when  seen, 
growing  among  shrubbery  or  in  bold 
masses  along  walks  or  drives.  As  a 
background  for  lower-growing  plants  the 
foxgloves  are  also  very  useful  and  inter- 
esting. The  spikes  are  frequently  a  foot 
or  more  in  length  and  thickly  strung 
with  many  showy,  thimble-shaped  flow- 
ers. Some  of  the  new  sorts  rival  glox- 
inias in  shadings  and  markings. 

Plants  may  be  grown  from  seeds  sown 
na.M-ro.Bi™  jn  the  open  jn  May  and  y^  gggdiingg 

transplanted  where  they  are  to  grow  in  the  open  or,  preferably,  to  a 
cold  frame,  where  they  make  extra-strong  plants  that  will  fl 
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profusely  the  next  season.  They  are  most  satisfactory  when  tni> 
as  biennials,  sowing  the  seed  every  year  in  rich,  deep  Boil  u 
partial  shade.  The  average  height  of  the  plants  is  from  2  to  3  f  ■' 
When  the  center  spike  begins  to  fade  it  should  be  cut  out  and  the  *. 
shoots  will,  in  consequence,  grow  more  vigorously. 


In  the  gaillardias  are  found  both  annual  and  perennial  plants  offer-' : 
a  wide  selection  of  varieties  and  a  profusion  of  bloom  over  a  1 1. 
period.  The  blooming  period  beg-'-- 
early  and  continues  late  in  autui. 
They  are  well  adapted  to  mixed  bonii  • 
and  are  very  satisfactory  as  cut  flow- 
The  stems  are  of  good  length,  earn*  ii 
flowers  well,  and  keep  fresh  as  cut  AW  ■  - 
for  a  long  time  when  placed  in  water. 
The  annual  gaillardias  are  all  pmju- 
gated  readily  from  seeds  sown  in  i; 
open,  but  earlier  flowers  will  be  «cu*«' 
by  sowing  seeds  in  a  hotbed  and  tr»r> 
planting  the  plants  to  the  open  a-  -■ 
as  killing  frosts  have  passed.  In  eiih-- , 
case  the  blooming  plants  should  M 
stand  closer  than  10  or  12  inches.  TV 
grow  and  bloom  best  when  fully  expotW 
pio.  so-iiiuiiurdic.  to  sun  ^^  ftjr^  aQ(j  wn6Q  p-^nt^d  on » 

fertile  but  light  and  well  drained  soil. 

CODETTA.     (See  EVENING  PRXXBOSE.) 

HEUANTHUS.     (Bee  SUNTLOWKa.) 

HOLLYHOCK  (AIUum  rmw). 

These  too  frequently  neglected  old-fashioned  perennials  are  wrt 
pleasing  and  attractive  when  seen  in  groups  or  long  rows  against  ever 
green  hedges  or  shrubbery  as  a  background,  and,  in  turn,  form  »  re r» 
satisf  actory  background  setting  for  plants  of  lower  growth.  The  ml-* 
variety  in  these  plants  is  very  great,  ranging  from  pure  white  throus."'-' 
almost  every  conceivable  shade  of  yellow,  red,  and  rose  to  ashen-gri1 
and  almost  black.  Although  hollyhocks  are  permanent  and  briv.  ; 
even  during  the  first  winter,  it  is  advisable  to  make  seed  win-" 
every  year,  as  the  flowers  on  young,  vigorous  plants  are  much  dm ' 
than  those  upon  old  ones.  Seed  sowings  should  be  made  in  April  m 
May,  and  not  later  than  June,  to  flower  the  next  year.     In  the  ti^ 
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isplanting  each  seedling  should  be  given  a  foot  or  more  space  each 
v  to  allow  for  full  development.  The  average  height  of  the  holly- 
k  ia  4  feet;  many  sorts,  however,  are  much  shorter,  while  an  equal 
ubor  are  taller  than  the  average  above  stated. 

XPOMCEA  ( Morning-glory ,  Moonflower,  and  Cypress  Vine). 

?he  plants  included  under  the  names  morning-glory,  moonflower, 
I  cypress  vine,  while  all  classed  together  botanically,  are  quite 
ied  in  form  of  flower  and  foliage, 
eir  chief  merit  rests  in  the  fact  of 
ir  rapid  growth  and  ability  to  cover 
ge  spaces  in  a  short  time.  The 
»ots  grow  iong  and  are  well  provided 
:h  foliage,  two  factors  which  adapt 
sm  well  for  temporary  uses,  such  as 
,-eriog  structures  and  summerhouses, 
i  for  immediate  effect  upon  new 
ildings.  All  three  of  the  above- 
med  types  grow  readily  from  seed, 
?  morning-glory  and  cypress  vine 
th  giving  good  returns  from  seeds 
wn  in  rich  borders  about  corn-plant- 
trtime.  The  moonflower  can  beprop- 
ated  either  from  seeds  sown  in  a 
ithed  about  the  first  of  March  in  the 
imate  of  Washington,  or  from  cut- 
igs  carried  over  winter  in  a  green- 
mac.  For  best  success  with  the 
nperial  Japanese  morning-glories  and 
«  moonflowers  the  seeds  should  bo 
ed  to  make  a  slight  aperture  in  the 
ird,  horny  covering,  or  they  should  be 
aked  for  several  hours  in  warm  water, 
f  these  precautions  are  not  observed  a 

jor  stand  will  usually  be  the  result.  f.«.  si-Hoiiyhock. 

oth  these  groups  profit  by  being  started  in  a  hotbed  or  greenhouse  in 
(arch  or  April,  and  are  then  transplanted  to  the  open  only  after  all 
inger  of  frost  has  passed. 

M  oraiii  g  -  g-lory . 

The  Imperial  morning-glory  is  the  most  varied  and  most  beautiful 
f  the  group.     One  of  its  interesting  features  is  the  variety  of  its 


flowers  and  leaves.    The  latter  differ  gr* 

size;  some  are  plain  green,  while  others  an 

with  white 


white  to  i 
through  bl 
shade  to  al 
vety  single 
and  semido 
feathered  ] 
dered,  blot 
marbled— i 
seed  packe 
are  vigoro 
height  of  2 
planting  lb 
twice  as  n 
moraing-gl 
not  be  so' 
no.  B2.— Iponwea:  Morning-glory,         year. 

Uoonflower. 
The  moonflowers  {Ipomeea  bona-ncar) 
are  the  most  vigorous  in  growth  of  any 
subdivisons  of  the  genua  included  in  the 
above  list.  The  leaves  are  large,  fre- 
quently 5  or  6  inches  across,  and  the 
large  white  flowers,  which  open  soon 
after  sundown,  are  frequently  4  to  6 
inches  across.  These  plants  with  good 
soil  conditions  and  plenty  of  moisture 
will  make  a  growth  of  f rem  40  to  50  feet 
during  the  season. 


Thecypre 
very  distinct 
from  the  mi 
glories.  Tl 
shaped,  and 
are  feather-l 
cacy.  The  I 
appearance  ( 
While  the  pi 

F».  fH-Ipomaa:  Cypres  vine.  ^  ^g  ^^ 
for  covering  low  screens  and  arbors.  Itgr 
should  be  sown  in  arich  border  rather  thick 
and  the  young  plants  thinned  to  stand  4  to 


LAB.TCSPTJR  (Dalphlninm). 

Slue  is  a  comparatively  rare  color  among  our  cultivated  plants,  and 
■  that  reason  the  delphinium,  which  shows  this  color  in  great  variety, 
particularly  valuable.     The  brilliant  flower-spikes  can  he  seen  from 
liatance  and  are  strikingly  effective  in  beds  or  masses,  in  borders, 
rubberies,  or  in  combination  with  white  lilies  or  other  plants  where 
ligh  contrast  is  desirable.     The  tall  sorts  should  be  planted  among 
rubbery  or  used  as  a  background  for  other  low-growing  plants  whose 
win  will  produce  a  pleasing  contrast  with  the  larkspur.     The  dwarf 
pes  are  better  suited  for  bedding  and  for  low  borders.     Improve- 
mts  are  continually  being  made  in  the  si2e  of  the  flowers,  as  well  as 
the  length  and  fullness  of  the  spikes.     Some  of  the  species  flower 
itli  early  and  late,  and  the  season  for  all  can  be  prolonged  by  care  in 
itling  away  withered  flower-stems  as  fast  as  they  appear.     The  del- 
linium  is  sometimes  increased  by  divi- 
on,  but  like  most  other  plants  they  are 
ore   robust  when  grown    from  seed, 
his   plant   is    easily   propagated    and 
lapts  itself  to  many  conditions,  but  in 
soil  deeply  dug  and  well  enriched  with 
tie  old  manure  their  blooms  are  largest 
id  best.    For  best  results  the  plants 
lust  have  ample  room  to  grow;  1J-  to  2 
:et  each  way  is  not  too  much  for  the 
iller  sorts. 

Awi^ial  varieties. — These  include  the 
ocket  and  hyacinth-flowered  larkspurs, 
o  called  from  their  .long,  narrow  flower 
pikes.     They  bloom  best  in  a  rather 

oo!,  moist  soil.     The  seed  may  be  sown  FI°'    ™         ™" 

n  the  open  border,  either  in  spring  or  fall,  preferably  the  latter,  so 
hat  germination  may  take  place  very  early  in  spring.  As  the  seedlings 
jrow,  thin  them  to  stand  6  to  IS  inches  apart,  according  to  variety. 
The  shades  of  color  include  light,  dark,  and  azure  blue,  white,  buff, 
rose,  apple  blossom,  pink,  brick  red,  red  lilac,  dark  lilac,  violet,  and 
fawn.  The  varieties  are  seldom  kept  separate,  as  they  are  quite  as 
pretty  and  convenient  for  cutting  when  sown  in  mixture.  Some  of 
these  are  really  hardy  biennials,  but  because  they  bloom  the  rirst 
season  they  are  treated  as  hardy  annuals. 

Perennial  varietiei.— These  are  usually  taller  than  the  annuals,  re- 
quiring more  space  between  the  plants.  If  sown  in  the  autumn  or 
very  early  in  spring  many  will  bloom  the  first  season.  The  foliage 
is  clean  and  attractive  and  the  habit  of  growth  strong,  producing  long 
flower-spikes. 
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IjOBELU. 

The  Erinus  varieties  (lobelias)  are  charming  little  plants  that  Won- 
pery  quickly  from  the  seed  and  continue  gay  with  flowers  all  thnitf. 
the  season.  For  beds,  edgings,  ba»kri-. 
and  pots  there  is  nothing  prettier:  thrj 
clear  colors  and  generous  bloom  m*i- 
them  welcome  anywhere. 

The  seeds  may  be  sown  outdoors  i 
early  spring  where  the  plants  are  tc- 
grow.  As  the  plants  appear  they  sa<*k 
be  thinned  moderately,  or  transplants 
several  inches  apart  in  rich,  open  jol 
Liquid  manure  given  while  they  arc  i. 
bloom  greatly  improves  the  fiower>  ' 
no.  »-L<*eii».  Many  gQ^  a*re  ajso  good  winter  M. 

servatory  plants  of  trailing  habit.  The  perennial  or  tall  varieties  v* 
handsome,  showy  plants,  found  quite  effective  for  backgrounds  uti 
grouping. 

MARIGOLD  (T&getoa). 

There  are  two  distinct  types  of  garden  marigolds,  each  with  numerw 
horticultural  varieties,  derived  from  two  distinct  species. 

The  French  marigold,  which  is  the  most  compact  and  regulw  i' 
growth,  and  consequently  the  most  valuable  as  a  bedding  or  a  lionl:  I 
plant,  has  been  developed  from  Tagetes  patvla,  while  the  African  niri 
gold,  which  is  of  a  more  spreading  and  open  habit  of  growth  and  their ■ 
fore  less  suited  for  bedding  purposes, 
but  well  adapted  for  herbaceous  or  shrub- 
bery borders,  has  been  developed  from 
Tagetes  erecta.    The  common  names  of 
these  plants  give  no  clew  to  their  nativ- 
ity, both  being  tropical  American  plants, 
in  spite  of  common  names  to  the  con- 
trary. 

The  French  marigolds  are  all  useful 
bedding  plants.     The  habit  of  growth 

is  erect  and  compact,  with  good  foliage.  Tw'  B-_M",«oW- 

The  flowers  are  well  formed,  bright  in  color,  and  occur  from  June  until 
frost.  While  these  plants  can  be  grown  and  successfully  brought  into 
bloom  from  seeds  sown  in  the  open  in  April  in  the  latitude  of  Washing- 
ton, such  plants  do  not  give  as  early  bloom  or  the  profusion  of  bk»'K 
which  will  be  borne  by  plants  started  in  a  house  and  shifted  for  a  linr 
into  pots  which  confine  the  roots  of  the  plant  and  check  it,  so  that  whrr. 
set  in  the  open  the  increased  food  supply  has  a  tendency  to  induce  tlr 
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•velopment  of  flowers  rather  than  wood,  a  tendency  which  is  main- 
ined,  much  to  the  gratification  of  the  gardener,  throughout  the  season, 
lien  transferred  to  the  open  the  plants  should  be  set  at  least  a  foot 
mrt  each  way.  The  same  distance  should  also  be  given  plants  grown 
•om  seed  sown  in  the  open.  There  are  both  double  and  single  forms 
f  the  French  marigold.  The  named  varieties  are  especially  good, 
nt  very  satisfactory  results  are  obtained  from  mixed  seeds. 
The  African  marigolds  frequently  grow  two  or  more  feet  in  height, 
nd  for  this  reason  are  better  suited  for  planting  in  mixed  borders  or 
long  belts  of  trees  and  shrubs  than  in  beds  or  masses  in  small  areas, 
'his  is,  however,  the  common  marigold  of  the  garden  in  America, 
'he  leaves  and  flowers  are  strong  scented.  The  range  of  color  in  the 
nwera  of  this  type  of  marigold  is  from  sulphur  yellow  to  orange,  the 
arker  shades  being  more  commonly  met  with  than  the  lighter  ones. 

MIONONETTE  (Reseda). 

Every  indoor  or  outdoor  garden  must  have  mignonette  in  plentiful 
upply.  The  Beed  can  be  sown  at  any 
ime,  and  if  successive  plantings  are 
nadc,  its  fragrant,  modest-colored  flow- 
ers may  be  gathered  outdoors  until  No- 
vember. For  early  bloom  in  the  open, 
sow  seed,  in  pots  or  boxes  under  glass  in 
February  or  March  and  thin  or  pot  off 
:he  seedlings,  to  make  stocky  plants  for 
oedding  out,  as  soon  as  severe  frosts  arc 
past.  To  insure  a  succession  of  bloom 
throughout  the  season,  sow  a  row  or  two 
at  a  time  in  the  open  about  April  15  in 
the  vicinity  of  New  York,  and  earlier 
southward,*  repeating  regularly  at  inter-  F,Q  •fc-Mtewnw*- 

vals  of  about  three  weeks  till  August.  The  July  sowing  will  make 
good  winter-flowering  plants.  The  average  height  of  mignonettes  is  1 
foot. 

MOONTXOWBB.     (See  K'OMCKA.) 
KORNnrO-OLORT.     (See  IPOBKEA.) 

N  AST  U  KT 1 U  MB . 

A  wide  range  of  colors  has  been  developed  in  this  favorite  flower, 
the  nasturtium,  which  for  three  or  four  months  of  the  season  makes  a 
better  display  than  almost  any  other  plant.  No  other  annual  will  pro- 
duce such  a  profusion  of  flowers  for  so  longa  time  with  the  same  out- 
lay of  time  and  labor.  The  maximum  of  bloom  is  produced  on  thin 
soils,  and  the  plant  never  flags  through  the  hottest  weather;  in  fact, 


too  much  rain  or  moisture  greatly  reduces  the  supply  of  flowers 
soils  too  rich  the  leaves  predominate  and  the  plants  are  apt  to  p 
in  wet  weather,  especially  if  standing  too  close.  The  seeds  ahou 
planted  an  inch  deep,  and  the  seedlings  thinned  to  10  or  12  ir 
apart.  The  rows  for  bedding  varieties  should  not  be  less  than  a 
apart,  and  for  tall  varieties  4  feet. 

Dwarf  or  Tom  Thumb  nasturtiums  (Tropaeolum  minus}.— These  r. 

have  a  neat,  compact  habit  of  gr 

and  attractive  foliage,  and  are  no 

fested  by  insects.     Blossoms  appt1 

two  months  from  the  date  of  seed 

ing,  and  continue  throughout  the  v 

season.     A  bed  of  dwarf  nasturtiiti 

full  bloom  is  a  sea  of  color.     It  i- 

that  a  good  bed,  6  by  20  feet  in 

will  yield  about  1,000  flowers  per 

The  average  height  of  the  dwarf  vs 

is  9  inches. 

fig.  39.— NMtimiam.  Tall  or   climbing   nasturtiums  ( 

seolum  majux).  —Besides  their  ordinary  garden  use  for  trailing 

fences,  trellines,  stone  walls,  etc.,  the  climbing  nasturtiums  can  al 

grown  as  pot  plants  fur  winter-flowering  as  screens,  or  as  trailei 

hanging  baskets  and  vases.     Sow  plenty  of  seed  in  drills,  and  th 

0  inches  apart  in  the  row.     Like  the  dwarf  forms,  these  plants  \< 

most  quickly  and  profusely  in  poor  soil.     Their  flowers  are  iisui 

little  larger  than  those  of  the  dwarf  sorts.     The  average  height  c 

plant  is  5  feet. 

NEKOPHTXA. 
The  representatives  of  the  genus  Xemophila  are  dwarf,  com 
growing,  hardy,  annual  herbs,  which  produce  an  abundance  of  si 
bell-sliapcd  flowers  from  early  spring 
to  late  autumn,  for  which  reason  they 
are  esteemed  for  borders  and  for  bed- 
ding purposes.      All  the  species  may  be 
propagated  from    seed.      If    the    seeds 
are  sown  in  the  open  about  the  middle    ' 
of  August  and  then  transplanted  in  lale 
m i tun i n  very  early  flowers  may  be  ob- 
liiincd.    For  summer  and  lute  full  blooms 
(lie  seed  may  be  sown  in  the,  open  in 
April  and  not  transplanted.     The  nem- 

"philas  love  a  moist  loam,  with  partial  fib. «,— Ncmophii*. 

"Btitln,  and  produce  nu  abundance  of  .showy  flowers,  which  are 
v,uHttblo  for  bedding  and  for  cut  flowers.  The  whole  plant  is  m< 
Itttw  hairy. 


FAHOT  (Viola  tricolor). 

Hie  pansy,  sometimes  called  heart's-ease,  is  a  favorite  with  almost 
iryont*.  It  id  a  plant  that  demands  more  than  ordinary  atten- 
i),  but  none  repays  such  attention  more  liberally.  For  very  early 
tdoor  bedding  the  seed  is  sown  in  the  autumn — September — in 
rold  frame,  or  in  rich,  moist  garden  beds,  from  which  the  plants 
i  be  transferred  to  a  cold  frame,  setting  them  2  or  3  inches  apart 
h  way  before  severe  winter  weather  begins.  In  spring  three- 
lrths  of  them  can  be  lifted  out  for  bedding,  and  the  rest  left  to  bloom 

the  frame.  For  winter  bloom  in  a 
.me,  set  the  plants  about  twice  as  far 
irt,  and  thin  out  half  of  them  in 
;"ing.  Cover  the  blooming  plants  with 
ih,  adding  a  covering  of  matting  or 
•aw  in  very  cold  weather.  In  mild 
■ather  remove  the  mats  and  tilt  the 
ihes  to  admit  light  and  fresh  air  and 

prevent  the  plants  from  becoming 
awn.  In  outdoor  beds  raised  a  few 
i-hes  above  the  ground,  with  a  mulch  of 
y  leaves  and  some  brush  to  hold  them 

place,  pansics  will  often  winter  nicely 

d   bloom   until    midsummer,   when  a 

lav  of  young,  vigorous  plants  should 

■  ready  to  replace  them. 

Spring  sowings  should  be  made  early,  Fl0' u-paiur- 

as  to  secure  good  flowers  during  the  early  rains.  Seed  sown  in  a 
ol,  moist  place  in  June  and  July,  and  well  tended,  will  give  good 
twering  plants  for  fall.  If  they  come  into  bloom  in  the  heat  of 
mmer  the  flowers  may  be  small  at  first,  but  as  the  weather  becomes 
«oler  they  will  increase  in  size  and  beauty.  Through  summer  heat 
ic  flowers  are  finer  in  a  somewhat  shaded  place,  but  in  almost  any 
tuatlou  good  pansy  seed  will  give  fine  flowers  in  spring  and  falL 
ttrly  fall  sowings  give  the  finest  spring  flowers. 

PETUNIA. 

Because  of  the  ease  and  facility  with  which  all  of  the  single-flowered 
trietiea  of  the  petunia  can  be  grown  from  seed  this  plant  commands 
:t«ntion  as  a  worthy  candidate  for  the  summer  flower  garden.  The 
rning  plants  grow  rapidly  and  come  into  bloom  early,  and  in  addi- 
on  to  this  they  furnish  a  continuous  wealth  of  blossoms  until  de- 
roved  by  frost.  The  large- flowered  strains  are  very  beautiful  and 
f  great  variety.     While  the  single  sorts  are  common  and  inexpensive, 
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the  double  giant-flowered  varieties  are  rendered  expensive  beast 

they  must  be  reproduced  from  seed  which  aeto  only  after  careful  tat: 

pollination  of  the  flowers,  which  is  in  itself  an  expensive  operation,  t 

from  cuttings,  of  which  an  individual  plant  can  supply  but  a  liimw 

number. 
For  best  results  the  seeds  of  all  sorts  should  be  sown  in  a  genii 
hotbed,  cold  frame,  or  in  fine  soil  isi 
box  placed  in  a  sunny  window  in  M*n. 
or  early  in  April  for  localities  north  ■■■ 
Washington,  D.  C.  When  the  soil  b» 
warmed  sufficiently  and  the  danger  .' 
frost  has  passed,  the  seedling  plant*  sJ*<uij 
be  transplanted  to  a  rich  garden  loam » -J 
placed  about  a  foot  apart  each  way.  Tr 
'  seed  of  the  double  varieties  is  less  vill- 
ous than  that  of  the  single  sorts  and  uV» 
fore  requires  more  attention  to  prew* 
extremes  of  temperature  and  of  moUto" 
to  insure  good  germination.  If  the  =*-> 
are  sown  in  boxes  in  the  living  room. . 
pane  of  glass  may  with  advantage  be  km 
over  the  top  to  maintain  a  close  sur> 
phere,  and  thus  prevent  the  loss  of  moi* 
ure  until  the  young  plants  are  well  out  >■ 

the  ground.     In  planting,  the  seeds  should  be  scattered  over  the  -b: 

face  of  the  soil  and  brought  in  contact  with  it  by  firming.     Tbf.< 

should  uot,  like  most  other  seeds,  be  covered. 
Petunias  are  attractive  in  beds  and 

masses,  serve  well  for  broad  borders  or 

bands,  and  thrive  well  in  window  boxes. 

They  are   not  exacting  as  regards  soil 

conditions,  thriving  well  in  almost  any 

arable  soil,  and  they  endure  drought  well 

and  bloom  profusely 

PHLOX  (Phlox  drummondii). 

The  annual  phlox,  sometimes  called 
flame  flower,  is  particularly  useful  and 
attractive  when  sown  in  masses  or  ribbon 
beds  of  contrasting  colors.  Few  annual 
plants  are  more  easily  grown  from  seed, 
give  a  quicker  return  of  bloom,  or  offer  such  a  variety  to  choose  fno 
as  do  the  phloxes.  There  are  few  desirable  colors  beyond  their  nop 
and  if  given  good  soil  and  plenty  of  water  they  furnish  a  supply  a> 
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cate  flowers  for  cutting  throughout  the  season.     The  phloxes  are 

>  useful  as  window-garden  plants,  and  may  be  used  as  an  under- 
wth.  for  tall,  bare-stemmed  plants.  The  first  sowing  of  seed  should 
uad«  as  soon  as  the  frost  is  out  of  the  ground  in  the  spring;  later 
a  in  May,  either  where  the  plants  are  to  bloom  or  in  a  seed  bed, 
Jie  phlox  transplants  readily.  In  transplanting  set  the  taller  kinds 
nit  a  foot  apart;  if  planted  too  thickly  they  suffer  from  mildew. 
c*  removal  of  flowers  and  seed-pods  makes  the  plants  more  bushy 
1  compact  and  lengthens  their  blooming  period.  The  average  height 
the  plant  is  about  a  foot. 

FINKS  (Diantbua). 

The  large  and  varied  genus  of  Dianthus  contains  some  of  our  most 
\utif  ul  and  most  profitable  flowers.  The  mo&t  of  them  are  hardy 
rennials  that  bloom  freely  the  first  season,  the  plants  remaining  green 
winter  and  blossoming  the  next  year  also  if  lightly  protected  by  a 
ilch  of  straw,  cut  fodder,  or  leaves.  Old  plants  flower  the  earliest, 
it  as  young  ones  give  the  largest,  finest  flowers,  sowings  are  made 
ery  year.  Seed  can  be  sown  under  glass  or  in  an  open  sheltered 
d  in  March.  The  seedlings  are  easily  transplanted  and  should  stand 
to  12  inches  apart;  dwarf  ones,  about  6  inches.  If  especially  large, 
-illiant  flowers  are  desired,  a  bed  of  well-mixed  turfy  loam,  leaf- 
old,  and  well  decayed  manure  should  be  prepared  for  them.  Good 
-ainage  should  be  provided,  as  the  plants  are  impatient  of  too  much 
oisture  and  are  more  liable  to  winter- 
ill  in  moist  than  in  well-drained  situa- 
nns.  In  fact,  the  plant  is  hardy  to 
svcre  cold,  but  succumbs  when  exposed 

>  low  temperatures  in  wet  places. 

The  carnation  pink. 

This    plant,  Dianthus  caryophyUus, 

hich  is  the  forcing  carnation  of  the 

Linertcan  florist,  can  begrownfromseeds 

uwu  early  in  the  season  in  hotbeds,  the 

oung  plants  being  givenf  requent  shifts 

o  pots  of  increased  size  as  they  grow  until 

■II  danger  of  frost  is  past  and  the  grow- 

ng  season  is  welt  on,  when  they  may  be 

ransf  erred  to  the  border  where  they  are 

o  bloom.     If  they  are  given  a  rich  soil  Pw.  M—CaraaMon  pink. 

tod  an  abundance  of  moisture,  the  bloom  will  more  than  repay  the 

ixtra  trouble  taken.    Seedling  plants  are  more  variable  in  character 
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than  plants  propagated  from  cuttings,  and  for  that  reason  are  not  **>. 
suited  for  commercial  purposes. 

On  the  continent  of  Europe  this  type  of  dianthus  is  more  comnM-t 
used  as  a  garden  annual  than  in  America.  The  form  known  as  "Mt ' 
guerite  carnation,"  which  has  recently  come  into  popular  favor,  t 
well  adapted  to  cultivation  as  an  annual.  The  majority  of  its  flower: 
come  double,  and  it  has  a  pleasing  habit  of  growth. 

Sweet  william. 
The  sweet  william,  ZHanikus  barba&us,  which  is  to  be  found  in  evert; 

grandmother's  garden,  is  one  of  the  most  satisfactory   niembrn "" 

this  group  for  annual  planting.  While  seed  can  be  sown  in  the  ops 
early  in  the  season,  about  cora-pIaDtin; 
time,  the  best  results  in  tho  way  of  earl; 
bloom  come  from  plants  produced  fad 
seeds  sown  in  a  hotbed  not  later  than  ti. 
10th  of  March  in  the  latitude  of  N.'» 
York,  the  young  plants  being  pricirf 
out  into  flats  or,  preferably,  into  thumb 
pots,  and  later  shifted  to  3-inch  jut- 
before  planting  in  tho  flowering  burtfe: 
The  outside  planting  of"  hotbed-gTiwi 
plants  should  be  delayed  until  these**'* 
Fie.  «.-8weet  william.  naa  advanced  sufficiently  to  prevent  u> 

plants  suffering   from   a  check  by   cold  after  being   placed  in  tl* 

open.     The  pot-grown  plants  should  be 

set  at  least  10  inches  apart  and  seed- 
lings from  seeds  sown  in  the  open  had 

best  be  thinned  to  stand  at  least  8  inches 

apart. 

The  Scotch  pink,  or  groan  pink. 
The  Scotch  pink,  DUinthus plumwrius, 

is  a  hardy  dianthus,  which,  when  treated 

as  an  annual  in  like  manner  as  the  sweet 

william,  gives  very  satisfactory  results. 

The  delicately  fringed,  variously  colored, 

fragrant  flowers*  give  the  plant  an  odd  yet 

attractive  appearance. 

The  flowers  of  all  the  plants  of  this 

group  are   most  satisfactory   for  bou- 
quets and   table  decoration  because  of 

?i_        i       _.l         *     »•  »i_  -n       l  FtQ.M— Scotch  or (im» pink. 

the    length    of    time    they    will     keep 

in  a  fresh  and  attractive  condition  after  being  cut   and  placed  i" 

water. 


POPPY  (Papaver). 

In  the  spring,  even  before  the  tulips  are  fairly  gone,  old  gardens 

gin   to   be  gay  with  poppies,  which,  in  some  one  or  other  of  their 

my    forms,  continue  a  procession  of 

ight    blooms   until   frost.     No    other 

inta    possess  so   bold  and  brilliant  a 

>wer,  coupled  with  the  same  grace  of 

,'m,   airiness  of  poise,  and  delicacy  of 

ysue   as  the  poppy.     For  beds  and  bor- 

■rs,  with  a  background  of  green,  there 

nothing  which  will  produce  a  more 
riking  contrast.  Some  sorts  are  ad- 
irable  for  naturalizing  in  open  wooded 
-ounds;  others,  like  the  Shirley,  are 
•autif  ul  for  cutting.  A  sandy  loam  suits 
jppies  l>est,  and  as  their  strong  tap 
>ots  are  difficult  to  transplant  it  is  well 
i  sow  seed  where  the  plants  are  to  bloom. 
eed  sowings  made  in  the  autumn  and  at 
itervals  in  spring  will  provide  a  long 
accession  of  flowers.  The  seeds  should 
e  sown  thinly  and  covered  very  lightly, 
3  the  seed  is  quite  small.     As  soon  as  *"*-  ■'"*»■ 

le  young  seedlings  are  well  established  thin  the  plants  to  stand  about 

foot  apart.     The  plants  which  bloom  most  profusely  are  those  grown 
rom  fall  or  early  spring  sowings  while  the  earth  is  cool  and  moist. 

POBTTTLAOA. 

This  bright -flowered,  thick-leaved  annual  (portulaca)  is  unrivaled 
or  brilliancy  among  plants  of  low  growth.  It  possesses  the  ability 
to  flourish  under  extremely  adverse  con- 
ditions; even  the  hot  sun  and  a  light 
sandy  soil,  with  sparse  water  supply,  will 
not  destroy  it.  It  is  satisfactory  for 
beds,  edgings,  and  rockwork,  and  for 
filling  up  irregular  spaces  or  unexpected 
gaps  in  flower  beds.  As  an  undergrowth 
for  taller  plants  it  is  also  valuable.  It 
flourishes,  carpeting  the  ground  with  a 
mat  of  succulent  foliage  that  in  the  fore- 
noon is  hidden  by  the  gayest  flowers. 
The  plant  is  particularly  useful  in  the 
Northwest.  The  seed  does  not  germinate 
until  hot  weather,  and  should  be  sown  late.  Beyond  the  sowing,  this 
plant  requires  little  care.     The  hardy  character  of  the  plant  is  shown 
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by  the  fact  that  it  can  be  transplanted  while  in  full  flower  throng 
the  driest,  hottest  seasons.  The  average  height  of  the  portuUca  <- 
inches. 

At  Washington  and  southward  this  plant  will  perpetuate  itself  '■' 
self-sown  seeds.  In  some  soils  this  is  sufficient  to  cause  the  plant  - 
assume  a  weedy  character.  It  never  becomes  troublesome  likf  '■: 
near  relative,  the  weedy  garden  purslane,  or  "pusley"  (Pvrttd- 
obracea.) 

POT  UABIGOLD.    (See  CALENDULA.) 

BIOZNUS.     (Bee  OASTOB  BEAN.) 

BTJDBKOKIA.     (Bee  CONX-FLOWXK. ) 

SALVIA.     (See  8CABLET  SAGK. ) 

SCARLET  SAGE  (Salvia). 

The  Salvia  uplendena,  or  scarlet  sage,  is  a  standard  bedding  pk' 
that  keeps  the  garden  bright  with  color  until  late  in  autumn.  Thi- 
plant  lends  itself  to  many  uses;  it  nwt" 
a  good  pot  plant,  does  well  in  windv* 
boxes,  and  is  useful  for  cutting  to  gi" 
color.  Its  best  use,  however,  is  «* » 
hedge  or  border  plant  where  long  bro*: ! 
bands  of  intense  color  are  desirable. 

In  the  climate  of  Washington,  I).  C  ' 

seedy  should  be  sown  in  window  !k>s* 

or  frames  in  March  or  April  and  u* 

plants  set  outdoors  during  the  latter  jan 

of  May,  or  the  seed  may  be  sown  out 

doors  after  the  first  of  June  if  protect-^ 

from  heavy  rains  and  strong  winds.  Tt* 

plants  grow  and  bloom  profusely  iniw 

Fro.  «i.-6cvtet  B»ge.  Jig^ht,  rich  soil.     Both  the  tender  mii 

hardy  perennial   sorts  bloom   the  first  year  and  all  are  treated  * 

annuals. 

SCOTCH  PINK.     (See  PINKS.) 


SNAPDRAGON  (Antirrhinum"). 


It  flowers  the  first  year 


Fig.  W.— Snapdragon. 


The  snapdragon  is  a  valuable  border  plant, 
am  seed  sown  as  an  annual.  The  bright 
lor  and  peculiar  form  of  the  flowers 
ways  attract  attention.  The  newer 
rts  offer  variety  of  colors  and  of  mark- 
gs.  The  spikes  are  useful  for  cutting 
id  keep  fresh  a  long  time.  From  seed 
wii  i  n  the  open  ground  in  May  plants 
ill  bloom  in  July  and  August.  For 
rly  flowers  the  seed  should  be  sown 
ider  glass  in  February  or  March  and 
unsplanted  into  beds  of  warm,  dry  soil 
oderately  enriched.  If  protected  by  a 
ild  frame  or  even  a  mulch  of  leaves,  the 
lants  will  winter  well  and  bloom  early 
in  following  year.  The  snapdragon, 
kr  most  perennials  and  biennials  which 
loom  the  first  year,  and  of  which  a  partic- 
lar  display  is  desired,  should  he  treated 
kc  an  annual  and  sown  every  year.  The 
In  nt  blooms  freely  and  continually  until 
rost,  its  average  height  being  H  feet. 

STOCKS  (Matthiola). 

The  group  of  plants  known  as  stocks  offers  many  desirable  qualities. 
The  plants  are  vigorous,  have  a  good  habit  of 
growth,  fragrant  flowers  in  various  colors,  a  long 
season  of  bloom,  and  are  adapted  to  a  wide  range 
of  cultural  conditions.  Stocks  are  suitable  for  bed- 
ding, edgings,  pot  culture,  house  or  conservatory 
use,  and  for  cutting.  For  bouquets  and  floral  work 
the  double  white  sorts  are  especially  useful.  To 
secure  early  flowers,  seeds  should  be  sown  under 
glass  in  March  or  April,  and  the  young  seedlings 
transplanted  when  an  inch  high  into  other  pots  or 
boxes,  or  into  the  line  soil  of  a  spent  hotbed.  Ad- 
vantage should  be  taken  of  showery  May  weather  to 
transfer  the  plants  to  garden  beds  or  deep,  rich  soil, 
setting  them  about  a  foot  apart  each  way.  As  with 
other  plants,  frequent  transplanting  during  the 
early  stages  of  growth  tend  to  give  them  a  more 
dwarf  and  compact  habit.  For  late  flowers  seed  sowings  may  be  made 
in  the  open  ground  in  May.     If  plants  that  began  to  bloom  late  are 
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carefully  lifted  and  potted  in  the  fall  they  will  flower  freely  during  the 
winter  in  u  house  or  room  that  is  tolerably  cool  and  moist.  The  blos- 
soms are  very  lasting.  The  average  height  of  the  stocks  is  from  1 
foot  to  l£  feet 

SUNFLOWER  (Helianthuis). 

These  tall-growing,  bright-flowered  annu 
the  attention  they  deserve.  They  have  t 
having  been  cheapened  by  use  as  a  buries* 

the  tall-growii 

well  as  the  dwa 

are   useful  wh 

mixed  planted 

annuals.    The  j 

sunbursts  amoi 

habit  df  the  pi 

some  varieties 

grounds  and  s 

and  extraordii 

them  of  value 
The  seed  sin 

garden  in  sprii 

Fro.  52-Snnflower.  tnat  (.„,.„  jg pla 

to  stand  from  2  to  4  feet  apart,  according  a 
growing.  There  in  wide  variation  in  the  1 
of  the  different  varieties,  which  range  from 
from  one  to  many  flowers. 

SWEET  PEAS  (Latnyrua  i 

The  sweet  pea  during  the  last  decade  has 
improved  by  careful  selection  and  cultiva- 
tion, the  flowers  being  larger  and  more 
varied  in  color  and  marking  than  formerly. 
The  result  is  that  the  sweet  pea  has  come 
to  be  one  of  the  most  popular  annual 
flowering  plants,  it  repays  well  the  at- 
tention given  it.  The  flowers  are  well 
suited  for  Imuquets,  and  lend  the  in  selves 
well  to  table  devolution.  While  theclhnh- 
iog  habit,  of  (lie  plant,  is  such  as  to  prevent 
its  use  in  groups  yaul  borders,  its  height  is 
not  sufficient,  to  allow  its  use  as  a  cover  or 
screen  fora  lattice.  The  most  satisfactory 
method  of  growing  it  is  in  long  rows  pro- 
Tided  with  rabbit-netting  wire,  supported 
by  strong  anchor  posts  and  intermediate  f 
I  between  its  supports. 
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iet  peas  require  a  soil  deeply  tilled  and  well  supplied  with  plant 
A   satisfactory  method  is  to  open  a  trench  about  a  foot  wide 

0  iiuhes  deep  in  rich  garden  loam,  in  the  bottom  of  which  about 
be.s  of  well-rotted  manure  are  placed,  with  2  inches  of  fine  top 
scattered  immediately  over  it.  Upon  this  bed  mow  the  peas  in 
ile  rows  about  S  inches  apart,  the  seeds  being  placed  from  half  an 

to  ar  inch  apart  in  the  row.  Cover  the  seed  about  3  inches  deep, 
after  the  young  plants  appear  and  have  attained  sufficient  height 
i»e  trench  completely. 

,3  the  sweet  pea  can  hardly  be  placed  in  the  soil  too  early  in  the 
big,  all  general  preparatory  work  should  be  done  in  the  autumn, 

1  the  Meeds  sown  as  early  in  March  as  practicable.  In  sections  with 
? inter  temperature  less  severe  than  that  of  Washington  the  best 
ults  will  undoubtedly  be  obtained  from  fall  sowing. 

ewxBT  wnxiAMt.    (8m  finks.) 


The  verbena  is  a  low-growing  annual,  with  a  decumbent  or  creeping 
.bit.     The  Bowers  are  borne  on  terminal  or  lateral  shoots,  which  lift 
emselves  from  5  to  7  inches  off  the  ground,  and  when  grown  in  mass 
e  plants  will  form  a  mat  which  in  full  bloom  will  give  the  soil  the 
ipearance  of  having  a  carpet  of  flowers, 
ecanse  of  the  ability  of  the  plant  to 
inn  a  compact  growth  and  produce  a 
ealth  of  flowers  over  a  long  period,  the 
arbena  is  frequently  used  as  a  bedding 
bint  where  carpet  bedding  effects  are 
wired.     The  contrasting  colors  in  the 
mrieties  which   come    true  from  seed 
llow  of  securing  pleasing  combinations 
rf  colors  which  are  effective  where  low- 
powing  plants  can  be  used.     The  length 
ti  stem  and  the  texture  of  tbe  flower  are 
■eh  that  the  verbena  is  of  value  for 
i  and   table  decorations.     The 
a  be  used  with  good  effect  in 
*de,  borders,  mounds,  and  in  window 

fctes.  fro.  H.— Verbena. 

While  the  verbena  grows  readily  from  cuttings  and  from  layers, 
idling  plants  are  more  vigorous  and  as  a  rule  produce  l>etter  flowers. 
>r  the  earliest  bloom  in  the  latitude  of  Washington,  D.  C,  sow  the 
feds  early  in  February  in  a  moderately  warm  living  room  or  green- 
use.  For  general  outdoor  planting  the  seeds  may  be  sown  about 
fcrch  10,  either  in  a  living  room,  hotbed,  or  greenhouse.  ..  ~~ 
sd  *  few  hours  in  tepid  water  and I  sow  in  seed-  boxes  6 
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rich  soil;  cover  one-fourth  of  an  inch  deep,  press  down  firmly, 
water  sparingly.     When  the  seedlings  are  about  an  inch  high': 
plant  them  into  other  boxes,  placing  the  young  plants  2  or  3  u-i 
apart  each  way.     If  thumb  pots  are  available  use  these  in  pi* 
boxes.     When  planting-out  time  arrives  choose  a  bright,  gunny  - 
tion.     Make  the  soil  rich  and  compact  rather  than  light,  bat  in  all  ■;■* 
provide  good  drainage.     Set  the  young  plants  10  to  15  inch** 
each  way  and  give  good  cultivation  until  they  cover  the  ground.  Vj 
such  treatment  the  verbena  should  give  continuous  bloom  from 
summer  until  killed  by  frost. 

ZINNIA  (YOUTH-AND-OLD-AOE). 

The  zinnia  is  easily  grown  from  seed  sown  in  ths  open  pwi 
When  sown  in  April  the  plants  will  bloom  abundantly  and  continue  -• 
through  the  entire  season.  Of  '» 
great  improvements  have  been  wrr>-. 
both  in  the  color  and  form  of  the  fl"» 
During  the  month  of  August  zii: 
are  at  their  best.  To  secure  t- . 
flowers  and  a  profusion  of  bloom 
plants  must  be  given  ample  room ' 
full  development,  as  well  as  an  a)-1 
ant  supply  of  food.  Strong,  rich  - 
suit  the  zinnia.  If  the  seeds  arc  - 
in  a  dwelling  house  or  in  a  hotN'i 
March  and  the  young  plants  are  pri>  '<■ 
out  once  or  twice  before  being  [>'• 
in  their  permanent  situations  h: 
satisfactory  results  will  be  swu:1 
than  from  outdoor-sown  seeds  un- 
equal care  in  thinning  or  trnn-])l- 
Fra.  «.-zinnh.  jng  ja  gjven_     The  plants  can  he  u- 

for  groupn,  beds,  borders,  garden  lines,  and  summer  hedge*    T!< 
average  height  is  H  feet. 
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LETTER  OF  TRANSMITTAL 


United  States  Department  of  AoRicrLTTRF, 

Division  of  Extomoli*  . 
Washington,  I>.  C,  April  I:.    • 

Dear  Sir:  I  submit  herewith  a  short  paper  on  The  Usefulness  of  the  Asr1 
Toad,  prepared  by  A.  H.  Kirkland,  M.  S.,  of  Boston,  Mass.,  an  entomo'ic-* 
writer  on  entomological  subjects.     Mr.  Kirk  land  has  made  a  somewhat  :l  - 
and  extended  study  of  the  toad  as  a  destroyer  of  insects,  arriving  at  tbeoo. 
that  this  little  animal  is  a  valuable  friend  to  all  who  are  engaged  in  agriculr  * 
supporting  this  conclusion  with  evidence  derived  from  his  investigate  id*.    ! 
hope  that  the  toad's  life  history  and  habits  may  be  better  understood,  it*  u- 
more  fully  appreciated,  and  its  protection  from  wanton  destruction  jsrun« 
recommended  that  this  paper  be  published  as  a  Farmers'  Bulletin. 
Respectfully, 

L.   O.   Ho*  A!.' 


Hon.  James  Wilson, 

Secretary  of  Agriculture. 
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USEFULNESS  OF  THE  AMERICAN  TOAD. 


IHTRODUCTIOH. 

he  heavy  tax  levied  by  insects  on  nearly  all  agricultural  crops  in 
I  known  to  farmers.  Nearly  as  well  known,  thanks  to  Experiment 
tion  experts  and  others,  are  the  principal  remedies  for  combating 
>e  pests.  But  in  tbe  long  run  nature  provides  the  most  efficient 
rks  on  insect  increase  and  these  often  are  but  little  understood  or 
•reciated.  While  the  value  of  birds  as  destrovers  of  noxious 
kcts  is  now  becoming  gene  rally  recognized,  the  silent,  inconspicuous 
rk  of  insect  parasites  and  certain  predaceous  animals  receives  but 
ht  recognition  even  from  those  who  are  most  directly  benefited. 
ils  the  common  toad,"  nocturnal,  of  quiet  habit  and  appearance, 
ders  notable  service  to  fanners  and  gardeners  throughout  the  entire 
>wing  season;  3-et  to  many  its  worth  is  unknown,  while  to  others  it 
kven  an  object  of  disgust,  if  not  of  fear.  It  must  be  admitted  that 
>ome  the  toad  can  never  be  an  attractive  animal.  Nature  has  denied 
he  «jav  colors  of  bird  life  or  even  the  sinuous  lieautv  of  some  of  its 
>tilian  relatives.  Yet,  judged  by  the  standard  of  good  work*,  the 
id  does  not  suffer  by  comparison  with  any  of  the  lower  animal*, 
rhe  toad  has  alwavs  borne  the  burden  of  fal*e  and  even  ludicrous 
srepresentations.  We  have  adopted  in  their  entirety  the  principal 
iropean  traditions  concerning  the  toad  a-?  set  forth  by  the  early 
iters  on  natural  historv.  The*?e  ancient  >avanN.  who  did  -?o  much 
establish  the  study  of  nature,  had  the  failing,  not  confined  to  that 
e,  of  confounding  fancy  with  fact.  Thus  the  popular  superstition* 
that  time  are  curiously  interwoven  with  their  statements  concerning 
p  life  historv  and  habit>  of  the  toad.  The  earlv  writing-  on  thi* 
bject  teem  with  vague  and  ludicrous  fam-ie*  of  the  toad"*  ven- 
dous  qualities,  its  medicinal  virtue**,  and  more  commonly  of  the  val- 
ible  toadstone  or  jewel  to  lie  found  in  it*  head.  All  these  tradi- 
)ns  are  to  be  met  with  even  in  this  era  of  progn — .  and  «*>upled  with 
em  we  hear  of  the  equally  *urpri-irer  ability  of  the  toad  to  produce 

aTbe  information  given  in  :LL-  "r*.".Xr.  r*-\*r~ e.:Ariy  Mt<  irty>:  .::.•>:.  ^u.-v-"t:  :■  a»l 
inu'  lasses  of  insect?  are  a~a*~a''  *  i-.-r  :  •  «i  — E~.r  ,£. 


warts  on  the  hands;  to  poison  infants  by  its  breath;  to  bring  good  *■► 
tune  to  the  house  in  whose  new-made  cellar  it  takes  up  its  abode:  a  ■ 
finally,  to  cause  bloody  milk  in  cows  if  killed  by  accident  or  d*>^t 
The  writer  well  recalls  the  shock  his  credulitv  received  when  in  t. 
inquisitive  stage  of  boyhopd  he  faithfully  tested  .several  of  thex*  >ui>  ' 
stitions  with  only  negative  results.     When  so  much  that  is  faW  jt 
been  written  about  the  toad  it  may  not  be  amiss  to  increase  the  **&* 
literature  of  facts  concerning  this  humble  servant  of  man  a>  «li*- 
mined  by  a  somewhat  intimate  acquaintance  extending  over  a  d** 
or  more. 

LIFE  HISTOBY  AHD  HABITS. 

To  the  nature  lover  there  are  few  more  interesting  subject*  xui 
the  development  and  habits  of  the  toad.     In  New  England  toad*  : 
not  bestir  themselves  until  April  or  May,  but  in  more  southern  a- 
tudes  March  finds  them  wakening  from  their  winter's  sleep  and  l*y . 
ning  their  annual  migration  toward  the  breeding  ponds,  where  a  li" 
later  is  heard  the  soft,  drowsy,  musical  trilling  of  the  males.  v>  * 
described  by  Gibson  as  the  "sweetest  sound  in  nature.''     The  nun^* 
of  toads  which  migrate  even  to  a  small  pond  is  remarkable.    V 
writer  once  counted  356  toads  on  the  shores  of  a  pond  contains 
scarcely  half  an  acre.     Mating  is  commenced  as  soon  as  the  wat» :  .- 
reached,  or  even  before.     The  tiny  black  eggs,  with  their  gelatin  -• 
covering,  are  laid  in  long  "ropes,"  the  envelope  swelling  to  a  nota* 
degree  as  soon  as  it  comes  in  contact  with  the  water,  thus  formiit: 
mass  many  times  larger  than  the  body  of  the  parent  toad.     In-- 
weeks,  or  even  sooner  if  the  water  be  warm,  the  eggs  hatch  au«i  '  • 
young  tadpoles  feed  greedily  upon  the  gelatinous  envelope.     Next  t:* 
slimy  deposits  common  to  ponds  are  attacked.     The  tadpoles  jr«» 
rapidly,  until  by  June  or  July  the  legs  develop,  the  tail  is  absoiVi 
and  the  young  toads  leave  the  pond  which  has  sheltered  them*  n*v»: 
to  return  except  for  brief  visits  at  the  mating  season. 

The  little  toads  are  verv  sensitive  to  heat  and  secrete  them*-.'  - 
under  leaves,  rubbish,  stones,  etc.,  during  the  day;  but  let  a  vigor* 
shower  descend  and  frequently  walks,  roads,  and  gardens  at  i«* 
become  peopled  with  these  thirsty  leaping  creatures.     So  sudden  » 
their  appearance  under  these  conditions  as  to  lead  to  the  popular  UK 
that  they  rain  down.     The  inability  of  toads  to  endure  heat  sen*-**' 
an  indirect  protection  for  them  at  this  stage.     They  are  dekvu 
morsels  to  many  birds,  and,  were  it  not  for  the  fact  that  they  •-" 
obliged  to  seek  shelter  by  day,  large  numbers  would  be  destrw- 
As  it  is,  many  are  devoured  by  the  predaceous  birds  and  mama» 
which  prowl  at  night. 

It  seems  probable  that  the  toad  does  not  begin  to  reproduce  u«* 
the  fourth  year.     The  number  of  eggs  laid  by  a  full-grown  frm* 
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[  Ls  remarkable.  It  is  a  rule  of  nature  that  where  the  chance  for 
>ecie8  reaching  maturity  is  small  the  fecundity  is  large,  and  this 

is  well  illustrated  in  the  case  of  the  animal  under  discussion.  The 
:er  once  removed  1,279  eggs  from  a  female  toad  which  had  already 
menced  laying.  The  total  egg  production  is  better  indicated  by 
record  of  7,587  and  11,545  eggs  obtained  from  two  toads  by  Dr. 
•\  Hodge,  Clark  University,  Worcester,  Mass.,  as  recorded  in  his 
k  entitled  "Nature  Study  and  Life." 

[any  stories  are  extant  concerning  the  longevity  of  the  toad.  These 
nals  are  said  to  have  been  found  embedded  in  rocks,  trees,  masonry, 
%  thus  indicating  that  it  was  possible  for  them  to  exist  in  dormant 
iition  for  many  years.  The  writer  has  gone  to  some  trouble  to 
"stigate  statements  of  this  kind  coming  to  his  attention  without 
ing  a  single  case  where  there  was  conclusive  evidence  of  such  a 
longed  dormant  state.  On  the  other  hand,  we  have  the  experiment 
VI.  Herrisant,  who  in  1777  embedded  three  toads  in  plaster  and 
ked  them  in  the  archives  of  the  French  Academv  of  Sciences.  At 
end  of  eighteen  months  two  of  the  toads  were  still  alive.  In  1817 
:tor  Edwards  repeated  this  experiment,  but  submerged  the  plaster 
?ks  in  water,  with  the  result  that  all  of  the  toads  died.  Buckland 
■ied  toads  in  cavities  in  sandstone  and  limestone  and  found  that  all 

toads  in  sandstone  were  dead  in  thirteen  months,  while  those  in 
estone  survived  for  nearly  two  jTears. 

'he  toad  has  a  strong  "homing"  instinct,  and  lives  year  after  year 
the  same  locality.  Convincing  evidence  has  been  furnished  the 
ter  of  two  toads  that  have  occupied  dooryards  in  two  different  towns 

twelve  and  twenty -three  years,  respectively,  while  Mr.  F.  H. 
sher,  Westport,  Mass.,  has  positive  knowledge  of  a  toad  which 
upied  a  certain  feeding  ground  for  at  least  eight  years.  In  view 
;hese  facts,  there  can  be  little  doubt  that  the  toad  attains  to  a  con- 
arable  age. 

^be  belief  that  the  toad  is  venomous  probably  arises  from  its  habit, 
f*n  disturbed  or  roughly  handled,  of  ejecting  through  the  skin  a 
tain  milkv  acrid  fluid.     No  harm  attends  contact  with  the  fluid  on 

hands,  but  dogs  attempting  to  bite  toads  show  signs  of  discomfort, 
I  even  distress,  due  to  this  acrid  skin  secretion.  That  the  fluid  is 
;  objectionable  to  all  animals  is  shown  by  the  avidity  with  which 
tain  hawks  and  owls  capture  and  eat  toads. 

t  is  not  uncommon  to  find  during  the  summer  certain  toads  of  much 
ghter  colors  than  their  fellows.  This  is  due  to  the  casting  or  molt- 
:  of  the  skin,  which  takes  place  several  times  annually.  Previous 
molting,  the  toad  seeks  shelter  and  remains  quiet  for  some  time, 
e  skin  then  splits,  peels  off.  or  is  removed  by  aid  of  the  foreleg*, 
I  is  often  eaten  by  the  toad,  which  soon  goes  forth  clad  in  fresher 
or*. 


i*. 


Though  living  alone  through  the  summer,  it  is  not  an  unoomiu-5 
thing  to  find  a  dozen  or  more  toads  hibernating  in  a  colony  under  -n>* 
convenient  rock  or  board.  Winter  quarters  are  sought  quit*  eark  i 
the  fall  beneath  rocks,  leaves,  or  rubbish,  or  in  other  places  when  Tr- 
action of  the  frost  will  not  be  severely  felt.  Figuier  states  that  tfc~- 
animals  freeze  without  being  killed,  and  it  is  not  unusual  to  find  t<».« 
in  winter  apparently  frozen  stiff  some  distance  below  the  surface « ; 
the  soil. 

FEEDIHO  HABITS. 

Soon  after  sundown,  or  even  before  on  cool  evenings,  the  u^ 
emerges  from  its  shelter  and  sallies  forth  in  search  of  food.    1 
country  districts  it  nightly  patrols  over  roadsides,  gardens,  cultivit,- 
and  new-mown  fields — in  short,  all  places  where  insect  life  about  • 
and  long  grass  or  herbage  does  not  obstruct  its  travel.     In  cities  a&J 
villages  the  spots   beneath  electric  lights  are  particularly  favor- ' 
while  lawns  and  walks  also  receive  attention.     The  toad  has  h»i>v 
that  electric  and  other  lights  attract  large  numbers  of  flying  iiw-  • 
many  of  which  fall  injured  to  the  ground  below.     At  Amherst,  Mi- 
the  writer  once  observed  eight  well-fed  to&ds  holding  festival  !*»••*: 
an  arc  light.     During  the  flying  season  of  the  brown-tail  m<<h 
Massachusetts  there  is  no  more  common  night  scene  than  that  of  r 
toads  devouring  the  white  moths  which  fall  fluttering  from  the  lmi  > 
above. 

For  two  successive  summers  the  writer  had  opportunity  to  nu* 
numerous  observations  on  toads  feeding  under  natural  condition* 
all  hours  of  the  night.     From  these  observations  and  from  stotm 
examinations  it  was  apparent  that  the  toad  feeds  continuously  thn»u^r 
out  the  night,  except  when  its  food  supply  is  unusually  abunda" 
when  periods  of  feeding  and  resting  alternate.     From  such  oh-*rw 
tions,  as  well  as  b}T  studying  toads  confined  in  cages,  it  was  found  t!« 
in  twenty-four  hours  the  toad  consumed  a  quantity  of  insect  f»" 
equal  to  about  four  times  its  stomach  capacity.     In  other  wonK  ts 
toad's  stomach  is  practically  filled  and  emptied  four  times  in  <* 
twentv-four  hours. 

Dead  or  motionless  food  has  little  attraction  for  the  toad.    <  *■ 
living  and  moving  insects,  centipedes,  etc.,  are  devoured.     Cutworm 
for  example,  are  safe  while  they  remain  curled  up,  but  let  them  o 
mence  crawling  and  they  are  soon  snapped  up  by  the  toad.     At  &' 
thought  it  strikes  one  as  odd  that  the  toad's  tongue  is  attached  in  fr  ■ 
and  free  behind,  particularly  as  the  tongue  is  its  only  means  for  t? 
turing  food.     However,  one  needs  only  to  watch  the  feeding  of  a  t«* 
for  a  few  minutes  to  satisfy  himself  that  this  organ  is  well  adapts 
its  work.     The  tongue  is  coated  with  a  glutinous  secretion  and  adlif 
firmly  to  the  food  it  seizes.     When  the  writer  first  took  up  the  >xi 
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be  toad  be  confined  a  large  specimen  in  a  well -shaded  box  out  of 
r>.  So  ravenous  was  its  appetite  that  to  provide  sufficient  insect 
1  was  quite  a  task  until  a  satisfactory  expedient  suggested  itself. 
en  a  hard  bread  crust  was  soaked  in  molasses  and  placed  in  the 
*  it  attracted  a  sufficient  number  of  flies,  bees,  ants,  beetles,  etc., 
:eep  the  toad  well  supplied  with  food.  The  toad  would  sit  motion- 
beside  the  bread  crust  until  a  moving  insect  came  within  range, 
n  its  tongue  would  be  thrown  out  with  lightning-like  rapidity  and 
insect,  often  on  the  wing,  would  suddenly  disappear  within  the 
1.  The  diet  of  this  toad  was  varied  with  occasional  fish  worms, 
<*h,  being  too  large  to  swallow  at  once,  were  forced  down  the  gullet 
means  of  the  fore  limbs. 

THE  FOOD  OF  THE  TOAD. 

ls  pointed  out  previously,  the  toad  is  of  direct  service  to  man  by 
son  of  the  noxious  insects  which  it  destrovs.  Should  it  feed  on 
ericial  insects,  it  would  be  to  that  extent  an  injurious  animal.  There 
>nlv  one  wav  to  determine  accurately  to  what  extent  an  insectivo- 
is  animal  is  beneficial  or  injurious,  and  that  is  by  a  careful  examina- 
i  of  the  contents  of  a  sufficiently  large  number  of  stomachs  collected 
iifferent  dates  and  over  a  suitable  range  of  territory.  While  field 
nervations  furnish  important  circumstantial  evidence  and  aid  to  an 
lerstanding  of  the  kind  and  condition  of  food  found,  the  stomach 
an inations,  as  Prof.  F.  E.  L.  Beal  has  so  aptly  put  it,  u  constitute 
court  of  final  appeal. v  Patience,  strategy,  and  good  eyesight  will 
iblc  one  to  study  the  feeding  habits  of  such  animals,  but  the  absolute 
ntification  of  the  kind  and  quantity  of  their  food  can  not  be  made 
long  range.  For  accurate  results  the  material  devoured  must  be 
lilahle  for  careful  analysis,  often  under  a  microscope, 
rhe  writer  a  few  years  ago  collected  and  examined  149  toads9 
inachs,  particular  effort  being  made  to  secure  representatives  from 
rerent  sections  and  from  a  wide  range  of  places,  i.  e.,  gardens,  fields, 
Is,  woodlands,  city  streets,  etc.,  during  every  month  of  the  feeding 
Lson.  This  number  is  doubtless  too  small  to  show  the  exact  status  of 
»  toad  in  the  region  covered,  yet  it  is  sufficient  to  afford  interesting 
ta  for  some  general  conclusions.  With  the  exception  of  a  few 
trnachs  preserved  in  formalin,  all  were  examined  while  fresh,  the 
>maehs  l>eing  split  along  the  outer  curvature  and  the  contents  care- 
lly  washed  into  a  glass  dish.  The  material  thus  obtained  was  sepa- 
ted  into  its  proper  groups,  identified,  and  its  percentage  of  the  entire 
ilk  estimated  and  noted.  The  number  of  stomachs  examined,  by 
anths,  was  as  follows:  April,  7;  May,  30;  June,  66;  July,  29;  August, 
>;  September,  7;  total,  149. 
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Stomach  contents  of  14V  toad*,  vnth  percentage,  fry  bulk,  of  eacfi  food  elnn*tf. 
Food  elemen tR.  i  ^Jj^5  '  Food  element*  h" 


Tent  caterpillars 

Ground  beetles  and  allies . . . 

May  beetles  and  allies 

Wireworm  beetles  and  allies 

Weevils 

Miscellaneous  caterpillars 


I  Prr  cent.  ,'  f** 

Ants I  19     8pidere 

Cutworms !  16     Sow-bugs 

Thousand-legged  worms !  10  ;   Potato  beetles  and  allies 

9  '  Carrion  beetles 

8     Miscellaneous  beetles 

C     Snails 

5  Angleworms 

6  Vegetable  detritus .*.... 

3  '   Gravel 


Grasshoppers,  crickets i  3     Unidentified  animal  matter 


This  table  shows  that  at  least  98  per  cent  of  the  toad's  food  i-  ' 
animal  origin.  The  vegetable  matter  (1  per  cent)  van  composed  »< 
bite  of  grass,  leaves,  rotten  wood,  etc.,  evidently  swept  in  by  accidroi 
along  with  the  insect  food.  It  is  in  this  way,  doubtless,  that  gnvl 
(1  per  cent)  found  its  .way  into  the  stomachs.  The  unidentifa 
material  consisted  of  broken  parts  of  insects,  animal  tissue,  etc.  whit 
were  so  finely  ground  as  to  be  beyond  recognition  and  prolmbly  r^pn 
sented  injurious  species  in  great  part,  although  not  so  considered  ia 
the  table. 

The  nature  of  the  vegetable  and  mineral  matter  found  in  the  Mua 
achs  needs  no  further  mention.  The  animal  matter  recognized  rt«- 
stitutes  93  per  cent  of  the  total  food,  of  which  77  per  cent  whs  in«*^ 
and  1(>  per  cent  other  forms.  As  might  be  expected,  nearly  all  lb 
animal  matter  is  composed  of  terrestrial  species  or  of  forms  which  ai 
some  time  frequent  the  ground  for  shelter  or  migration. 

Worms. — The  common  angleworm  was  present  in  14  stomach?*,  prr 
cipally  in  toads  taken  soon  after  showers,  and  formed  1  per  cent  of  ti* 
total  food.    Rains  drive  the  worms  to  the  surface,  where  they  fall  e*\. 
victims  to  a  particularly  hungry  toad.     From  studying  toad.*  in  o* 
finement,  it  appears  that  worms  are  not  preferred  by  that  animal  * 
an  article  of  diet,  but  may  be  eaten.     Worms  are  of  great  servu* 
tilling  and  aerating  the  soil,  as  Darwin  has  so  well  shown.    On  tv 
other  hand,  they  often  cause  great  annoyance  in  greenhouse?*  a«'i  " 
flower  beds  out  of  doors.    Since  the  toad  frequents  the  abodes  of  mar 
it  seems  probable  that  the  good  done  by  worms  in  such  localities  im; 
well  be  offset  by  their  damage  as  above  mentioned. 

Snails. — Snails  are  a  serious  pest  in  greenhouses  and  gardens,  wh»,r- 
their  depredations  on  lettuce  and  other  succulent  plants  arc  un- 
known. Several  of  the  large  naked  snails  common  in  garden*  **** 
found  in  the  stomachs,  while,  in  the  case  of  the  shell-bearing  snail*. a 
was  found  that  the  acid  stomach  juices  of  the  toad  were  sufficient ' 
dissolve  the  shell  in  a  short  time.  It  seems  a  little  strange  that  < 
slow-moving  animals  should  attract  the  attention  of  the  toad,  yet  it  * 
apparent  that  the  animal  finds  them  suitable  articles  of  food,  a*  *h°*' 
by  their  constituting  1  per  cent  of  the  total  stomach  contents. 
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8ow  bugs. — These  small  creatures  were  most  numerous  in  stomachs 
taken  in  the  late  summer,  and  made  up  2  per  cent  of  the  food  for  the 
reason.  Their  damage  to  the  roots  of  orchids,  violets,  pansies,  roses, 
?tc.,  has  been  frequently  noted  by  florists.  By  destroying  them  the 
toad  renders  a  distinct  service. 

Thousand-legged  worms. — These  form  a  constant  article  of  diet,  as 
many  as  77  having  been  found  in  a  stomach.  Ten  per  cent  of  the 
food  of  the  toad  was  of  this  class.  They  are  frequently  called  "  wire- 
worms,'*  although  this  name  belongs  properly  to  the  young  of  the 
lk  click  beetles."  Farmers  often  find  the  attacks  of  these  mjTriapods 
on  potatoes  a  serious  matter.  The  late  Dr.  J.  A.  Lintner  has  re- 
corded an  instance  where  for  two  years  in  succession  a  potato  crop 
was  .severely  injured  by  these  fch  worms/'  Many  cases  of  injury  to 
newly  planted  potatoes  have  come  to  the  writer's  attention,  while  others 
have  recorded  the  partial  destruction  of  cucumbers,  tomatoes,  etc.,  from 
this  cause. 

Spiders. — It  is  not  strange  that  such  active  creatures  as  spiders  form 
2  per  cent  of  the  toad's  food.  Naturally  most  of  the  spiders  were  of 
terrestrial  species.  How  much  good  spiders  accomplish  is  an  open 
question,  but  since  they  destroy  large  numbers  of  flies  we  have  included 
them  in  the  column  of  beneficial  insects.  It  should  be  noted,  however, 
that  the  spider's  web  often  catches  those  active  parasitic  flies  which 
would  otherwise  serve  man  through  the  destruction  of  injurious  cater- 
pillars. Perhaps  a  fair  statement  would  be  that  the  harm  the  toad 
may  do  by  including  2  per  cent  of  spiders  in  its  menu  is  offset  by  the 
13  per  cent  of  snails,  sow  bugs,  and  "  thousand  legs"  which  it  destroys. 
This  brings  us,  then,  with  a  clean  balance  sheet  to  a  consideration  of  its 
insect  food  in  the  strict  sense  of  the  term. 

Grasshoppers,  crickets,  etc. — These  insects  were  found  to  make  up  3 
per  cent  of  the  food  of  the  toad,  and  included  several  of  the  common 
species  of  the  hay  field  as  well  as  house  crickets,  tree  crickets,  and 
cockroaches.  The  damage  to  grass  and  grain  crops  by  grasshoppers 
is  too  well  known  to  require  more  than  mere  mention.  The  black 
house  cricket  is  often  a  nuisance,  while  the  cockroaches  and  water  bugs 
ire  even  worse.  The  small  roach  or  water  bug  was  often  found  in 
stomachs  of  toads  taken  on  citv  streets.  The  toad  is  entitled  to 
unstinted  praise  for  its  work  in  destroying  these  insects. 

Ants. — We  come  on  debatable  ground  when  we  take  up  the  economic 
Importance  of  ants.  The  writer  for  the  purposes  of  this  paper  has 
Ippgarded  them  as  of  neutral  value.  Most  entomological  writers  regard 
lightly  the  shortcomings  of  these  industrious  and  highly  intelligent 
creatures.  Certainly  one  can  not  observe  their  systematic  domestic 
Irrangements  and  evident  reasoning  powers  without  a  feeling  of  sincere 
sdmiration.  During  the  season  of  their  activities  they  destroy  a  cer- 
tain numl>er  of  soft-bodied  insects  and  carry  off  more  dead  ones  >**  « 
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provision  against  future  need.  On  the  other  hand,  they  care  for  an< 
distribute  plant  lice  and  certain  other  related  insects,  infest  lawns 
walks,  and  dwellings,  attack  cooked  food,  and  often  make  of  themselves 
an  unmitigated  nuisance,  as  many  a  perplexed  housekeeper  can  attest 

Ants  constituted  19  per  cent  of  the  total  contents  of  the  stomachs 
examined.  The  greatest  number  was  found  in  the  May  examinations, 
when  they  were  present  in  70  per  cent  of  the  stomachs  and  formed  23 
per  cent  of  the  food  for  that  month.  Aside  from  ants  a  few  allied 
insects — such  as  bumble  bees,  honey  bees,  wasps,  and  hornets— and 
two  ichneumon  flies  were  noted  in  the  examinations.  The  latter 
insects  are  beneficial  as  parasites  on  certain  caterpillars.  Beekeepers 
have  informed  the  writer  of  cases  where  toads  had  taken  position  at 
the  entrance  of  hives,  and  thus  destroyed  a  large  number  of  bees. 
This  loss  might  have  been  avoided  by  raising  the  hives  above  the  sur- 
face of  the  ground.  Since  the  toads  feed  principally  at  night  *ueb 
cases  are  probably  of  rare  occurrence. 

Beetles. — There  is  a  certain  family  of  active  black  or  metallic  ground 
beetles,  which  are  usually  present  in  gardens,  fields,  or  woodlands, 
feeding  for  the  most  part  on  soft-bodied  insects,  and  occasionally 
varying  their  diet  by  attacking  low-growing  fruits.  These  ground 
beetles  undoubtedly  are  beneficial,  as  a  whole,  although  the  damage  to 
straw  berries  by  certain  species  has  caused  considerable  loss  at  times. 
The  most  serious  charge  to  be  laid  against  the  toad  is  the  destruction 
of  these  ground  beetles,  which  make  up  8  per  cent  of  the  total  food. 

On  the  other  hand,  the  members  of  the  May-beetle  and  click-beetle 
families  are  commonly  present,  and  furnish  6  and  5  per  cent,  respec- 
tively. The  May  beetle,  or  June  bug,  is  unfavorably  known  as  the 
parent  of  the  white  grub,  which,  in  certain  years,  destroys  large  areas 
of  grass  land  and  lawns,  and  also  works  havoc  on  the  potato  crop. 
Promiscuous  shooting  of  crows  has  removed  one  of  the  principal  cheeks 
on  this  insect:  hence  the  service  of  the  toad  in  this  connection  is  of 
especial  value.  The  "rose  bug,v  or  rose-chafer,  was  found  in  sevenl 
stomachs. 

The  common  wireworms,  which  attack  newly  planted  corn,  are  the 
progeny  of  the  click-beetles,  and  these  insects  were  present  in  large 
numbers  in  the  stomachs  examined.  Wireworms  also  attack  potatoes, 
lettuce,  cabbage,  and  other  garden  crops. 

Snout- beetles,  or  weevils,  make  up  5  per  cent  of  the  toad's  food. 
These  insects,  of  which  the  plum  curculio  is  a  good  type,  are  among 
the  most  difficult  pests  to  comtiat.  Nearly  all  have  the  habit  of  drop- 
ping to  the  ground  and  feigning  death  when  disturbed,  thus  giving  the 
toad  a  chance  to  capture  them.  Among  the  species  found  in.  tof 
stomachs  were  two  specimens  of  the  plum  curculio,  and  many  whick 
bore  in  standing  timber  and  shade  trees. 

Potato  bugs,  cucumber  beetles,  and  their  allies  amounted  to  1  p* 
m 
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ent  of  the  total  food.  The  iniurious  habits  of  these  species  need  no 
omment.  Of  equal  rank  were  the  carrion  beetles  (1  per  cent)  of  pos- 
ihly  beneficial  habits,  and  miscellaneous  beetles  (1  per  cent).  The 
iittei\  aside  from  an  occasional  ladybug  (beneficial),  are  of  no  special 
mjx>rtance.  The  sole  value  of  the  carrion  beetles  lies  in  their  habit 
>f  burying  or  devouring  dead  animal  matter  which  might  otherwise 
>ccouie  offensive. 

Cutworms  and  army  worms. — The  young  or  larvae  of  moths  formed 
>>S  per  cent  of  the  total  food;  cutworms  forming  16  per  cent,  tent 
aterpillars  9  per  cent,  and  miscellaneous  caterpillars  3  per  cent.  The 
lest  ruction  of  cutworms  is  Of  special  importance.  These  insects  feed 
\v  night,  and  the  grower  only  learns  of  their  presence  through  the  loss 
yf  his  lettuce,  cabbage,  and  other  plants.  Hand  labor  offers  the  most 
practical  remedy,  and  this  is  ably  assisted  by  the  efforts  of  the  toad. 
To  appreciate  fully  the  number  of  cutworms  a  full-grown  toad  may 
consume,  one  should  watch  these  animals  in  a  field  infested  by  army 
worms,  which  are  members  of  the  cutworm  family.  Three  toads  taken 
under  such  conditions  contained,  respectively,  9, 11,  and  55  army  worms. 
These  soft-bodied  insects  are  quickly  digested,  and  the  toad's  capacity 
for  cutworms  seems  only  limited  by  the  supply. 

Tent  caterpillars. — The  insects  consumed  by  the  toad  are  chiefly  those 
of  terrestrial  habit.  Yet  the  good  work  of  the  toad  is  not  confined  to 
insects  of  this  class.  There  are  a  large  number  of  caterpillars  which 
feed  ordinarily  on  trees,  yet  seek  the  ground  when  ready  to  transform, 
and  these  fall  easy  victims  to  the  toad.  The  common  tent  caterpillar 
of  the  wild  cherry  and  apple  well  illustrates  this  point.  These  cater- 
pillars when  full  grown  often  travel  considerable  distances  in  search 
of  suitable  places  for  cocoon  making. 

In  May  these  insects  formed  18  per  cent  of  the  food,  and  for  the 
season  9  per  cent.  This  insect  is  a  pest  of  the  first  rank  on  apple  trees 
and  occasionally  works  on  cherry,  plum,  and  peach.  It  is  much  preyed 
upon  by  the  cuckoo  and  oriole,  while  the  toad  secures  a  fair  proportion 
of  those  that  escape  the  birds.  From  15  to  20  were  often  found  in  the 
stomachs,  37  being  the  largest  number  noted.  The  writer  once  saw  a 
black-billed  cuckoo  eat  35  of  these  insects  at  one  meal.  That  bird  is 
well  protected  by  wise  laws.  The  toad  has  equally  as  good  a  record, 
but  receives  no  legal  protection  from  wanton  cruelty. 

Miscellaneous  caterpillars. — Among  these  insects,  which  formed  3  per 
cent  of  the  food,  were  noted  such  injurious  species  as  the  gypsy  moth, 
ranker-worm,  Vanessa,  grape  and  celery  caterpillars,  tomato  worms, 
cabbage  worms,  etc.  An  abundance  of  active  gypsy-moth  caterpillars 
in  certain  Massachusetts  localities  often  proves  sufficient  to  tempt  the 
toad  from  retirement  even  at  midday.  Three  of  the  toads'  stomachs 
examined  contained,  respectively,  7,  15,  and  H5  gypsy  caterpillars. 
A.s  a  means  of  checking  the  increase  of  such  a  serious  pest  the  value  of 
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the  toad  is  small,  but  the  case  is  of  interest  as  showing  that  tre**- 
infesting  caterpillars  are  often  captured  by  this  animal. 

It  would  seem  that  such  heavily  armored  insects  as  the  spiny  Vane** 
caterpillars  would  escape  the  toad,  yet  in  spite  of  their  natural  profcv 
tion  they  are  gathered  in  without  apparent  discomfort.  The  damn*1 
caused  to  the  elm,  willow,  and  apple  by  these  insects  is  a  matter  of 
common  knowledge. 

Elsewhere  mention  has  been  made  of  the  capture  by  the  toad  of  tbe 
winged  brown-tail  moths  as  they  fall  partially  stunned  from  the  strM 
lamps.  The  lamps  have  a  strong  attraction  for  the  moths,  and  the 
toad  makes  sure  that  few  if  any  escape-  This  imported  European 
pest  has  now  become  well  established  in  several  New  England  Stat^ 
particularly  in  residential  districts.  It  is  here  that  the  toad  i*  m**4 
valuable  as  a  destrover  of  the  moths.  Four  toads  taken  under  elcctrii 
lamps  contained  10,  11,  15,  and  17  moths,  respectively.  The  cater- 
pillars of  this  insect  are  but  little  more  fortunate  than  the  moths.  Sii 
toads  taken  in  infested  orchards  contained,  respectively,  3,  3,  5,  7.  \ 
and  12  caterpillars.  When  we  consider  that  the  hair  with  which  th<^»* 
insects  are  clothed  produces  a  most  intense  irritation  whenever  it 
comes  in  contact  with  the  human  flesh,  it  would  seem  that  the  toad  i» 
practically  immune  from  injuries  of  this  class,  and  that  few  if  any 
caterpillars  are  well  enough  protected  to  escape  its  rapacious  appetitr 
once  they  come  within  its  reach. 

ECONOMIC  STATUS  OF  INSECTS  DE8TR0YED  BY  THE  TOAD. 

In  the  following  table  an  attempt  is  made  to  strike  a  balance  lietwi-en 
the  good  accomplished  by  the  toad  through  its  ravages  on  injurious 
species  and  the  harm  it  does  by  destroying  beneficial  species: 

Insect  food  of  the  toad  clamfitd  as  regard*  economic  statu*. 

Bencti-     NVlltoll      In."' 


i 

]  Pfrertit. 

Cutworm*,  caterpillars,  etc 

Ante , 


> 


W 


Injurious  beetles 

Sow  bugs,  in  vriapods,  snail*,  etc ■ 

Ground  t>cetlefl 8 

Grasshoppers,  etc 

Spiders 2  | 

Carrion  beetles 1  

WorniH ! I I  1 

Vegetable  matter I 

Mineral  matter 1 1 


Total  a '  11 


•» 


«The  5  per  cent  unidentified  ha*  been  excluded  from  thin  clarification. 

To  summarize:  Against  the  toad  must  be  reckoned  the  destruction 
of  many  beneficial  ground  beetles,  a  few  spiders,  an  occasional  carrion 
beetle,  ladybird,  and  ichneumon  fly,  forming  as  a  whole  11  per  cent  of 
^s  food. 
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To  the  credit  of  the  toad  we  must  place  the  destruction  of  a  remark- 
ably large  number  of  particularly  injurious  insects,  such  as  cutworms, 
irmy  worms,  caterpillars,  gypsy  moths,  brown-tail  moths,  May  beetles, 
rose-rhafers,  wireworms,  cucumber  and  potato  beetles;  also  snails, 
thousand-legged  worms,  and  sow  bugs.  The  quantity  of  injurious 
species  destroyed  forms  62  per  cent  of  its  total  food.  Should  ants  be 
included  as  injurious,  as  many  housekeepers  would  think  proper,  this 
figure  would  be  increased  to  81  per  cent.  These  figures,  derived  from 
careful  examinations,  show  the  toad  to  be  a  highly  beneficial  animal 
ind  well  entitled  to  man's  protection  in  every  possible  way. 


THE  TOAD'S  CAPACITY  FOE  GOOD. 

The  amount  of  food  consumed  by  the  toad  is  remarkable.  Else- 
where records  have  been  given  of  finding  77  thousand-legged  worms 
in  one  stomach,  37  tent  caterpillars  in  another,  65  gypsy  moth  cater- 
pillars in  a  third,  and  55  army  worms  in  a  fourth.  Under  the  writer's? 
direction,  24  medium-sized  gypsy  moth  caterpillars  were  fed  to  a  toad 
under  observation  before  its  appetite  was  appeased,  while  Mr.  F.  H. 
Mosher  fed  over  30  full-grown  celery  caterpillars  to  another  in  less 
than  three  hours.  Doctor  Hodge  has  seen  a  toad  "snap  up  86  house 
flies  in  less  than  ten  minutes,"  while  he  has  also  published  an  inter- 
esting observation  by  Ellen  M.  Foskett,  Worcester,  Mass.,  who  fed 
90  rose  bugs  to  a  toad  without  satisfying  its  appetite. 

The  number  of  insects  a  toad  consumes  in  a  season  is  conjectural. 
The  writer  is  satisfied  that  the  amount  of  food  taken  in  twenty -four 
hours  amounts  to  about  four  times  the  stomach  capacity.  In  cold 
weather  this  figure  would  be  lower,  while  in  midsummer,  when  insect 
life  is  at  its  height,  the  quantity  would  probably  be  larger.  A  typical 
stomach  examination  as  taken  from  the  writer's  notes  is  given  below. 

Specimen  43,  taken  9  p.  m.  May  11,  1896: 

Percent  by  bulk. 

6  cutworms 50 

5  thousand-legged  worms 20 

6  sow  bugs 20 

9  ants 6 

1  weevil 2 

1  ground  beetle 2 

On  the  basis  of  the  above  data  the  amount  of  food  consumed  in  cer- 
tain periods  would  stand  as  follows: 

Numbers  of  insects  which  one  toad  may  destroy. 


Period. 


Cutworms. 


24  hour*. 
3uday»„ 
W  dav» . . 


24 

720 

2,160 


Myriapods.   Sow  bugs.        Ante. 


Weevils. 


Ground 
beetles. 


20 

COO 

1,800 


24 

720 
2,160 


36 
1,080 
3,240 


4 

120 
360 


4 

120 
360 


1'JG 
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In  ninety  days  (a  period  selected  because  May,  June,  and  July  rej*- 
resent  the  time  of  the  toad's  greatest  activity)  it  would  destroy  to' 
beneficial  insects  (ground  beetles)  and  9,720  injurious  or  noxi»u> 
insects.  Take  the  single  item  of  cutworms.  These  insects  are  prey*! 
upon  by  ground  beetles.  Let  us  assume  that  the  ground  beetle?,  if 
spared,  would  have  succeeded  in  capturing  10  per  cent  of  the  cut- 
worms. This  would  leave  a  net  balance  of  1,944  cutworms  to  the  toa«r* 
credit.  Many  gardeners  give  their  children  one  cent  apiece  for  card 
cutworm  found  and  destroyed,  considering  this  a  low  estimate  of  th 
damage  caused  by  the  insects.  Even  at  this  nominal  figure,  without 
considering  the  importance  of  the  destruction  of  other  injurious 
insects,  the  toad's  services  on  this  one  item  would  figure  $19.44. 

NATURAL  ENEMIES  OF  THE  TOAD. 

The  toad  suffers  from  enemies  both  natural  and  unnatural.  Of  thin? 
provided  b}r  Nature  a  few  internal  parasites  are  sometimes  fouiul 
while  hawks,  owls,  crows,  snakes,  and  skunks  yearly  destroy  lanr? 
numbers.  The  marsh  hawk  kills  a  great  many  toads  during  the  spawn 
ing  season,  while  hens,  ducks,  geese,  and  guinea  fowls  feed  on  ti»- 
young  toads  as  they  migrate  from  the  breeding  pools. 

It  is  perhaps  the  irony  of  fate  that  large  numbers  of  the  toad  shouM 
be  killed  annually  by  man,  the  one  most  benefited  by  its  life.  Lawi. 
mowers  work  great  slaughter  among  them,  while  the  practice  of  burn 
ing  over  lawns  and  fields  kills  more.  The  killing  of  toads  in  thisva\ 
is  largely  unnecessary  and  the  extra  labor  involved  in  protecting  their 
lives  will  be  more  than  repaid  by  their  services. 

The  heaviest  charge  of  wrongdoing  must  be  entered  against  t L- 
small  boy,  ubiquitous,  inquisitive,  and  often  thoughtlessly  cruel,  h 
a  case  coming  under  the  writer's  notice  two  boys  in  one  aftern<fc'i> 
established  the  disreputable  record  of  17  dead  and  mutilated  toad- 
captured  at  a  breeding  pool.  Such  a  wanton  and  expensive  exhibition 
of  cruelty  may  be  unique,  but  it  is  certain  that  thousands  of  toad-  ar* 
killed  in  this  way  annually,  and  this  practice  will  continue  until  ou' 
boys  are  taught  to  recognize  the  value  of  the  toad  and  to  respect  i> 
rights.  Laws  protect  our  insectivorous  birds  as  well  as  others  win*- 
worth  to  man  is,  to  say  the  least,  a  debatable  question.  The  tuui'- 
worth  is  an  established  fact.    Should  it  not  receive  a  similar  protect ku  ■ 

HOW  THE  TOAD  MAT  BE  MADE  USEFUL. 

Elsewhere  reference  has  been  made  to  the  strong  homing  instinct  •• 
the  toad.  This  makes  it  difficult  to  establish  toad  colonies  unlex*  Hi* 
animals  are  brought  from  a  considerable  distance.  It  is  said  tha* 
English  gardeners  often  pay  as  high  as  $25  per  hundred  for  toa<i>  f«  * 
colonizing  purposes.  That  such  a  procedure  is  sometime:*  success 
i% 
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Is  shown  by  the  experience  of  the  well-known  authoress,  Celia  Thaxter, 
who  at  one  time  found  her  beautiful  gardens  at  the  Isles  of  Shoals 
overrun  by  insects  and  snails.  A  considerable  number  of  toads  were 
imported  from  the  mainland,  with  the  result  that  in  a  short  time  the 
pests  were  suppressed  and  the  flowers  preserved  from  harm. 

A  better  plan  is  to  provide  a  breeding  place  for  toads  and  carry  them 
to  it  at  the  mating  time,  so  that  later  in  the  season  the  young  toads 
leaving  the  water  may  establish  themselves  in  the  locality.  A  shallow 
p*K>l  having  a  small  but  constant  water  supply  is  all  that  is  needed. 
Stagnant  rather  than  running  water  is  desirable,  since  the  growths  in 
which  the  tadpoles  feed  do  not  develop  so  well  where  there  is  a  cur- 
rent. Further,  the  stagnant  pools  usually  have  a  higher  temperature, 
thus  favoring  the  growth  of  the  tadpoles.  Against  this  plan  may  be 
urged  the  breeding  of  mosquitoes  in  such  pools,  and  under  some  cir- 
cumstances this  objection  may  prove  an  important  one.  It  is  entirely 
possible,  however,  that  the  tadpoles  would  keep  down  the  mosquito 
larvae,  and  in  any  case  the  young  toads  will  leave  the  water  by  mid- 
summer or  before  the  mosquitoes  become  abundant,  when  the  pools 
mav  be  drained. 

It  is  always  well  to  provide  artificial  shelters  for  toads  in  gardens. 
These  are  easily  made  by  digging  shallow  holes  and  partially  covering 
them  with  a  board  or  flat  stone.  Toads  will  use  these  shelters  for 
weeks,  sallying  forth  by  night  and  returning  at  daybreak.  Green- 
house owners  will  find  toads  particularly  useful  as  destroyers  of  snails, 
sow  bugs,  weevils,  and  other  injurious  forms  of  animal  life.  The 
well-known  entomologist,  Dr.  Ritzenia  Bos,  writes:  "In  the  research 
garden  of  the  Rouen  entomological  laboratory  the  snails  were  entirely 
exterminated  in  1891  as  a  result  of  introducing  100  toads  and  90  frogs." 
At  Maiden,  Mass.,  a  collection  of  valuable  orchids  were  severely  injured 
through  the  attacks  of  myriapods  and  sow  bugs.  On  tliQ  writer's  advice 
a  number  of  toads  were  introduced  and  all  damage  from  this  cause  soon 
ceased.  Many  other  cases  where  the  toad  may  be  made  useful  will 
suggest  themselves.  The  common  greenhouse  rose  weevil  (Fuller's 
beetle)  can  doubtless  be  controlled  in  greenhouses  by  aid  of  toads, 
particularly  if  the  beetles  be  jarred  from  the  bushes  at  occasional 
intervals. 

THE  STUDY  OF  THE  TOAD. 

"Go  to  the  ant,  thou  sluggard,"  was  Solomon's  dictum.  One  may 
find  profit  and  pleasure  in  studying  any  of  the  common  forms  of  ani- 
mal life,  but  few  offer  a  more  attractive  field  than  the  subject  of  this 
paper.  Abundant  everywhere,  harmless,  easy  to  obtain  and  rear, 
the  toad  is  one  of  the  best  objects  for  class-room  work  in  nature  study. 
A  small  aquarium  and  a  pair  of  toads  or  a  mass  of  toad's  eggs  are 
all  that  are  required.     Let  the  aquarium  be  of  glass,  earthenware,  or 

196 


16 


wood,  shallow,  and  supplied  with  plenty  of  water  plant*,  a  few  fresh- 
water clams  or  mussels  to  keep  the  water  in  circulation,  and  a  small 
quantity  of  dog  biscuit  or  chopped  fresh  meat  if  needed  when  the  tad- 
poles are  half  grown.  Care  must  be  taken  not  to  supply  more  meat 
than  they  will  devour,  since  otherwise  the  water  may  become  foulei 
Such  an  aquarium  makes  an  object  of  unfailing  interest  in  the  school- 
room or  home,  and  by  summer  will  yield  hundreds  of  small  toads  for 
colonizing  gardens  and  farms.  The  value  of  such  a  study  to  the  chil- 
dren can  not  be  overestimated. 
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STRAWBERRIES. 


EJTBODTJCTIOH. 

The  story  of  the  origin  and  evolution  of  the  garden  strawberry 
forms  a  chapter  in  the  history  of  economic  plants  which  ia  of  more 
than  ordinary  interest  to  American  horticulturists.     Although  this 
fruit  has  been  in  cultivation  nearly  two  hundred  and  fifty  years,  its 
origin  and  history  were  obscure  until  within  the  last  decade.     Bot- 
anists passed  the  garden  strawberry  and  left  it  without  a  name.     Hor- 
ticulturists contented  themselves  with  giving  the  plant  its  generic 
name,  Fragaria.     During  the  early 
nineties  Bailey  interested  himself 
in  the  history  and  development  of 
many  of  the  garden  plants,  among 
which  he  included  the  strawberry, 
and  as  a  result  of  his  studies  the 
cultivated  strawberry  has  been  as- 
signed to  a  well-recognized  botan- 
ical species,  Fragaria  chUoenmit. 

This  plant  reached  Europe  about 
the  year  1712,  but  attracted  little 
attention  and  made  little  progress 
until  about  1750  or  1760,  when 
another  berry,  having  a  pleasant, 
pineapple-like    aroma",    found    its 

way  into  Europe  under  the  name  t^t^r*  «*<#**  w,*. 

of  Pine  or  Pine  Strawberry.     This 

strain  produced  cultural  varieties  rapidly  and  soon  gained  a  wide  dis- 
tribution, gradually  replacing  sorts  previously  in  cultivation  which  had 
come  from  the  scarlet  class  of  North  America,  the  parents  of  which 
were  Fragaria  vtrginiana  and  the  ever-bearing  type,  Fragaria  vesca, 
which  is  native  to  Europe. 

During  early  Colonial  days  the  wild  strawberries  of  the  field, 
F.  virginiana  (fig.  1)  and  F.  amerwana  (fig.  2),  were  abundant  and 
furnished  a  much  prized  article  of  diet.  The  plants  were  trans- 
planted to  the  garden  and  gave  fruits  of  increased  size,  but  only  a  few 


commercial  varieties  resulted.     Hovey,  who  may  be  considered  the 
father  of  the  American  strawberry  industry,  used  these  native  plants 
along  with  imported  plants  of  the  Pine  type  as  the  foundation  of  a 
number  of  crosses,  which  resulted  in  the  production  of  two  varictiw, 
the  Hovey  and  the  Boston  Pinr. 
Owing  to  the  loss  of  records  the  tra 
parentage  of  these  could  never  he 
determined.     It  was  Mr.   Hoveys 
opinion  that  the  Hovey  sprang  from 
a  cross  of   Mulberry   and    Keen'* 
Seedling,  both  of  the  Pine  type. 
The  Hovey  did  for  the  strawbenr 
what  the  Cape  Grape  did  for  viti- 
culture.   It  formed  the  main  nocleiu 
for  the  development  of  commercial 
sorts,  although  the  scarlet  type  was 
long  held  in  high  esteem. 
The  garden  strawberries  of  tbU 
fw.  2.-T7P.  of  Fngari*  «««m  country  have  come  chiefly  from  the 

so-called  Pine  type  of  berries,  which 
has  been  proved  beyond  question  to  have  sprang  from  Fragarla  eA*/o- 
eiisis  (fig.  3),  a  plant  originally  brought  to  Europe  from  Chile,  bat 
which  is  now  known  to  be  native  to  the  western  mountain  regions  of 
both  North  and  South  America.     The  first  native  strawberries  to  be 
brought   under    cultivation,    how- 
ever, were  those  of  eastern  North  ■ 
America,  which  belong  to  the  scar- 
let class,  the  species  being  known 
to   botanists  as  Fragaria  virgini* 
ana.    This  class,  as  has  been  stated, 
has  contributed  only  sparingly  to 
our  present  variety  list.     The  wild 
berry  of  Europe,  which  has  always 
been  held  in  more  or  less  esteem 
lecause  of  its  ever-bearing  tenden- 
ics,  has  likewise  contributed  only 
■eagerly  to  the  garden  sorts  of  its 
ative  countries  and  none  whatever 
-o  the  American  list.     The  burden 

of  the  industry  rests  upon  the  Chil- 

,      ,  Fie.  *.— Trae  of  Fraoaria  ektonut*. 

ean  plant. 

The  garden  strawberry  is  an  American  product.     It  adapts  itself  to 

rider  range  of  latitude  and  to  greater  extremes  in  environment  thai 

7  other  cultivated  fruit.    It  is  universally  liked  and  is  cosmopolitan 

its  adaptations. 


PBOPABATIOH. 

THE  D2VKLOPKX1IT  OF  NBW  SOBTB. 

The  factor  of  uncertainty  and  chance  which  goes  with  the  propa- 
gation of  plants  for  the  purpose  of  securing  new  varieties  makes  this 
me  of  the  most  fascinating  branches  of  horticultural  work.  During 
recent  Tears  this  line  of  endeavor  has  become  of  such  great  moment 
.hat  some  men  have  given  their  whole  time  and  attention  to  it.  The 
increased  importance  attached  to  this  work  is  not  so  much  the  result 
af  a  demand  for  new  sorts,  as  for  sorts  carrying  certain  advantageous 
ittributes.  The  knowledge  that  certain  colors,  flavors,  and  types  of 
fruit  are  in  greater  demand  than  others  has  created  a  sentiment  in 
favor  of  breeding  varieties  possessing  such  peculiarities.  A  more 
important  consideration  even  than  this  is  the  fact  that  certain  strains 
and  varieties  of  plants  are  found  to  resist  diseases  better  than  others, 
U>  be  better  fitted  to  withstand  adverse  climatic  and  soil  conditions,  and 
to  be  richer  in  certain  elements — such  as  sugar,  acid,  or  oil — which  may 


Fio.  *. — Reproduction  by  mean!  or  itoloni  or  runners. 

give  an  advantage  over  other  sorts.  The  work  of  determining  qualities 
which  are  of  special  advantage  and  of  securing  varieties  which  possess 
these  characteristics  in  a  marked  degree  has  come  to  be  the  task  of  the 
variety  maker. 

In  the  strawberry  a  very  attractive  subject  for  such  efforts  is  pre- 
sented. It  is  a  plant  which  is  readily  propagated  by  seeds,  which  is, 
of  course,  the  only  means  of  securing  new  forms.  The  seeds  may  be 
selected  from  plants  showing  the  desired  tendencies,  or  they  may  be 
produced  by  crossing  two  plants  possessing  characteristics  which  it 
would  be  desirable  to  combine  in  one  plant.  In  any  event  the  seed  is 
the  medium  through  which  variation  in  any  direction  is  expected.  But 
fortunately  for  the  breeder  the  strawberry  is  provided  with  a  means 
of  self-preservation  through  the  agency  of  runners  (stolons),  as  shown 
in  figure  4,  which  enables  the  propagator  to  perpetuate  any  plant  he  may 
develop  without  fear  of  loss  or  change  of  characters.  This  feature  of 
the  plant,  which  provides  for  direct  vegetative  reproduction,  renders 


it  unnecessary  to  attempt  to  fix  tbe  type  in  any  strain  or  creation,  a.-  i* 
the  case  with  plants  propagated  exclusively  by  seeds.  New  rarieti* 
then  are  secured  through  seed  propagation,  while  the  desirable  horti- 
cultural sorts  thus  secured  are  propagated  by  runners. 

COMMKROIAX  PERPETUATION  OF  TJESHtAJtLK  KOTOS. 

The  commercial  propagation  of  the  strawberry  naturally  proceeds 
along  two  lines:  (1)  The  production  of  standard  and  novel  sort  in 
large  numbers  to  be  sold  to  local  or  distant  purchasers;  and  {•>)  the 
production  of  a  few  standard  kinds  for  the  perpetuation  of  an  industry 
in  which  fruit  production  is  the  chief  end.  In  the  first  instance  fruit 
production  is  only  a  side  issue.     The  main  crop  is  the  plank*.    The 


aim  is  to  get  these  as  large  and  strong  as  possible,  and  to  this  end  tl* 
ground  is  made  rich  and  put  in  good  tilth  by  frequent  cultivation  ml; 
in  the  season.  Figure  5  shows  a  bunch  of  well-grown  plants  ready 
for  shipment. 

The  home  production  of  ruuners  for  one's  own  planting  is  quit' 
another  matter;  the  fruit  crop  is  tbe  chief  object  and  the  producti** 
of  runners  prior  to  harvesting  the  fruit  is  discouraged.  The  difficult.' 
with  this  method  is  to  secure  strong,  well-developed  plants  for  Augu-' 
and  September  planting.  When  the  main  planting  is  done  iiv  tl* 
spring  the  earlhiess  of  the  plants  is  of  less  importance.  In  favorite 
seasons,  however,  strong  plants  for  August  and  September  plantar 


an  be  secured  even  in  the  New  England  States.  The  question  of  the 
esirability  of  purchasing  or  of  growing  one's  own  plants  must  be 
ecided  by  the  planter.  There  is  .this  to  be  said  in  favor  of  home- 
Town  plants  as  compared  with  plants  shipped  from  a  distance,  that 
ven  in  favorable  seasons  a  better  stand  of  plants  is  always  secured 
rom  the  use  of  home-grown  stock  when  lifted  and  immediately  reset, 
rhile  in  trying  seasons  the  difference  is  very  considerable,  even 
mounting  to  as  much  as  success  or  failure  in  the  stand.  Then,  too, 
ome-grown  plants  can  be  lifted  with  a  ball  of  earth  by  means  of  a 
ransplanting  device  and  reset  without  a  shock  during  extremely 
dverse  weather  conditions.  Small  home-grown  plants  are  in  most 
ases  more  to  be  relied  upon  than  large  plants  shipped  from  a  distance, 
n  regions  along  the  South  Atlantic  coast  where  the  fruit  matures 
arly  the  immediate  removal  of  the  mulch  and  preparation  of  the  soil 
or  the  roots  of  the  new  plants  will  afford  time  to  secure  plants  for  fall 
etting,  and  by  special  attention  to  the  matter  it  is  possible  to  have 
he  new  plants  ready  for  use  in  June. 

field  culture. 

Field  practices  in  the  cultivation  of  strawberries  vary  in  different 
lections  of  the  country  to  conform  to  climatic  and  soil  conditions, 
rhe  factor  most  influenced  by  conditions  of  soil  and  climate  is  the  time 
>f  setting.  Ip  some  sections  the  rainfall  will  permit  of  either  spring 
>r  autumn  planting,  while  in  other  equally  good  strawberry-producing 
regions,  plants  can  only  be  successfully  set  during  the  fall.  The 
iemands  of  the  market  also  influence  the  date  of  field  planting. 

SELECTION  OF  SOIL. 

The  soil  considered  best  suited  to  the  cultivation  of  the  strawberry 
in  the  northeastern  part  of  the  United  States  is  what  is  known  as  a 
sandy  or  gravelly  loam.  A  warm,  quick  soil,  although  naturally  poor, 
is  to  be  preferred  to  a  heavy,  retentive  soil  well  supplied  with  plant 
food.  The  lacking  plant  food  can  easily  be  supplied  by  the  addition 
of  fertilizers,  while  the  physical  characteristics  of  the  soil  can  only  be 
modified  with  great  difficulty  by  cultivation,  drainage,  and  the  addition 
of  organic  matter.  Congenial  soil  and  exposure  are,  therefore,  impor- 
tant considerations.  The  plants  not  only  thrive  better  on  light  soils, 
but  the  crop  is  more  abundant  and  the  berries  are  larger  and  sweeter. 
The  period  of  maturity  can  also  be  modified  within  reasonable  limits 
by  selecting  soils  which  force  or  retard  ripening,  by  securing  southern 
or  eastern  exposures  which  give  the  plants  the  advantage  of  the  first 
warm  dajrs  of  spring,  or  by  placing  them  on  northern  and  western 
slopes  where,  by  the  use  of  heavy  mulches,  the  time  of  ripening  may 
be  delayed  as  much  as  ten  days;  and  by  the  use  of  late-ripening  sorts 
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this  time  can  be  extended  even  longer.  This  is  of  more  importance  it 
the  North  than  are  extra  early  maturing  sorts,  because  it  puts  the  crop 
more  completely  out  of  competition  with  the  southern  product 

PREPARATION  OP  TKX  SOU.. 

The  land  to  be  devoted  to  the  growing  of  strawberries  should,  if 
possible,  be  planted  in  a  cultivated   crop,  such  as  potatoes,  beans,  or 
corn,  at  least  one  year  previous  to  setting  the  plants,  in  order  thai  tin 
larvas  of  such  insects  as  wirewonns,  white  grubs,  cutworms,  etc..  nav 
be  as  completely  eliminated  as  possible.     Sod  land  is  a  favorite  brew- 
ing ground  for  such  insects,  wii 
should  therefore  be  avoided  unW 
it  be  new  clover  sod,  which  cm  k 
turned  under  with  good  result.-. 

Previous  to  setting  the  plant-  tfcr 
soil  should  be  deeply  plowed  in 
order  that  all  organic  matter  »i 
whatever  nature  on  the  surfu* 
may  be  completely  turned  under 
Immediately  following  the  plow  lit 
land  should  be  thoroughly  pulver 
ized  by  the  use  of  the  harrow,  ui  | 
the  surface  should  he  reduced  to 
a  condition  which  would  form  u 
ideal  seed-bed. 


If  the  soil  is  not  rich,  for  nK 

results  it  should  have  a  dreams 

of  at  least  20  cartloads  of   well 

decomposed  stable  manure  per  an*, 

either  plowed  under  or  incorporatu! 

ta.  *-a  willow  punt  wuh  «ui  en,™.     ™& "»  k*'1  **  surface  culture  after 

plowing.     If  stable  manure  is  nni 

available,  plant  food  should  be  supplied  by  a  liberal  use  of  fine  ground 

bone  and  chemical  manures  rich  in  nitrogen  and  potash.     The  a*1 

upon  the  plants  at  blooming  time  of  highly  nitrogenous  manure, 

such  as  nitrate  of  soda,  at  the  rate  of  about  100  pounds  per  acre  ofH 

proves  of  great  value.     If  it  can  be  applied  in  solution  it  will  giw 

quicker  results  than  if  put  on  in  the  form  of  a  salt.     If  the  fertility 

of  the  soil  is  little  more  than  sufficient  to  support  the  plant,  when  thr 

heavy  strain  of  fruit  production  comes  on,  the  plant  will  only  perfw* 

the  number  of  fruits  its  food  supply  will  allow;  hence  the  advantap' 

of  applying  quickly  available  plant  foods  just  at  this  critical  time. 


UtXiEOIZHGt  ANT)  PBXPASJNQ  THE  PLANTS. 

Plants  with  small  crowns,  i.  e. ,  a  moderate  growth  of  leaves,  and  with 
abundant  development  of  fibrous  roots  (fig.  6),  are  the  most  desira-1 
i.  If  the  leaf  area  seems  to  be  too  great  for  the  root  system  of  the 
int,  the  removal  of  two  or  three  of  the  older  leaves  will  prove  an 
vantage,  as  this  will  reduce  the  surface  of  evaporation  (transpira- 
•a)  and  will  lessen  the  demand  upon  the  roots,  which,  because  of 
ving  been  disturbed,  are  not  in  a  position  to  perform  their  norma]. 
actions  in  full  measure.  During  a  drought  this  is  more  important 
in  during  periods  of  frequent  showers.  If  the  crown  and  the  roots 
the  plant  are  in  good  condition,  the  success  of  the  plantation  is 
sured  provided  the  ground  has  been  well  prepared  and  the  work  of 
anting  is  done  with  care. 

PJEKFgOT  AND  XKPKBFEOT  FLOWISED  PLANTS. 
Horticultural  varieties  of  strawberries  occur  with  imperfect  (or  pis- 
late)  flowers  as  well  as  with  perfect  flowers  (those  containing  both 

unens  and  pistils).     It  is  important  that  the  planter  give  careful 

teotiou  to  this  point  in 

aking  his  plantation,  as  a 

itch  made  up  of  pistillate 

>rts  alone  will  be  unpro- 

jctive,  while  many  such 

>rts  when  properly  inter - 

wrsed  with  perfect-flow- 

■ed  varieties  have  proved 

>  be  our  largest   fruited 

_i  J  .  i-e     i-  Fio.  7.— Flowers:  1  and  2  perfect;  B,  pistillate  flower. 

>rts  and  most  prolific  bear- 

rs.  There  is  no  way  of  distinguishing  the  perfect  from  the  imperfect' 
lants  when  not  in  bloom.  The  purchaser  must  rely  for  such  infor- 
lation  upon  the  description  of  the  variety  and  the  honesty  of  the 
rower;  but  as  soon  as  the  blossoms  appear  the  absence  of  the  pronii- 
ent  border  of  yellow  pollen-bearing  stamens  about  the  pistil  is 
vidence  of  the  imperfect  or  pistillate  form.  While  many  sorts 
elonging  to  this  class  bear  profusely  and  are  large-fruited,  the  fruits 
rill  be  abortive  unless  perfect-flowered  sorts  are  interspersed  among 
beru  in  the  plantation.  A  common  practice  is  to  set  every  fourth 
r  fifth  row  with  a  perfect-flowered  sort  which  blooms  at  the  same 
eriod  as  the  pistillate  variety  of  which  the  plantation  is  chiefly  com- 
■osed.  Figure  7,  showing  perfect  and  imperfect  flowers,  will  serve 
o  aid  the  observer  in  distinguishing  these  forma. 
POLLINATION. 
The  transfer  of  the  pollen  from  the  anther  to  the  pistil  is  called  pol- 
lution. This  is  ao  exceedingly  important  operation  in  nature,  for 
ipon  it  hinges  the  success  or  failure  of  the  crop.     It  is  even  - 
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important  in  plantations  where  pistillate  varieties  predominate  tin 
where  perfect-flowered  sorts  are  chiefly  used.  In  the  first  case  then 
must  be  a  transfer  of  pollen  from  plant  to  plant,  while  in  the  secant 
it  is  merely  from  flower  to  flower.  Though  all  are  provided  with  bo4 
stamens  and  pistils,  as  a  rule  self-fertilization  is  guarded  against  br 
the  pollen  and  pistil  of  the  same  flower  maturing  at  different  times. 

The  agencies  in  nature  which -assist  in  pollination  are  chiefly  t™, 
ipsects  and  the  wind.  Good  weather  and  an  abundance  of  bees  an 
desirable  during  the  blooming  season  to  insure  a  good  set  of  frai 
Heavy  rains  at  blooming  time  destroy  the  pollen,  injure  the  stipm-. 
and  interfere  with  complete  fertilization  with  the  result  that*'nui~ 
bios"  are  more  abundant  during  such  seasons  than  when  the  wettlxr 
conditions  are  more  favorable.  A  frost  during  the  blooming  perioc 
may  be  just  sufficient  to  injure  the  blossoms  open  on  that  day  withott 
injury  to  those  not  yet  expanded.  The  result  is  a  large  number  ol 
deformed  lopsided  fruits  and  nubbins.  The  blossoms  which  cxpu^i 
after  the  frost  will  produce  perfect  fruits  under  suitable  weatir 
conditions. 

As  the  distance  over  which  pollen  is  carried  by  the  wind  i>  *: 
great,  practice  has  demonstrated  that  every  fourth  or  fifth  row  of ; 
plantation  should  contain  a  perfect-flowered  sort. 

WHEN  TO  SET  THE  PLANTS. 

There  are  several  considerations  which  govern  the  time  and  manner 
of  setting  strawberry  plants.  The  time  to  plant  depends  in  humi' 
regions  more  upon  the  rainfall  than  upon  any  other  factor.  If  the:* 
are  not  timely  rains  at  the  planting  season  to  give  the  plants  an  oppor 
tunity  to  establish  themselves,  the  stand  will  be  uneven,  with  the  re^i* 
that  more  work  will  be  required  to  keep  the  land  free  from  weed* 
and  more  trouble  will  bo  necessary  to  get  the  blank  spaces  occupied  ••; 
runners  from  the  plants  that  survive.  The  plants  that  wittaW* 
the  drought  are  checked  and  dwarfed.  They  seldom  recover  so  a*  f" 
make  either  satisfactory  croppers  or  plant  producers.  It  \s  m^ 
satisfactory  and  most  economical,  therefore,  to  choose  that  *es*>f 
which  offers  most  advantages  at  planting  time,  other  things  hew: 
equal.  It  is  impossible  to  specify  the  season  for  each  locality  or  ens 
for  large  areas,  as  local  conditions  of  soil  and  climate  necessitate  Si 
f erent  practices  in  localities  only  a  short  distance  apart  In  gene** 
there  are  only  two  seasons  for  planting — spring  and  fall — but  in  ^a* 
localities  spring  planting  should  be  done  in  April  or  May  by  the  u* 
of  the  preceding  season's  plants,  while  in  others  it  may  be  done  '.* 
June  from  the  crop  of  runners  of  the  same  season. 

In  irrigated  regions  planting  can  be  done  at  whatever  season  I* 
work  will  give  best  results  in  future  crop  production.  In  bun- 
regions  rainfall  is  a  determining  factor.     In  the  northern  half  of  &f 
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u-airie  region  west  of  the  Mississippi  spring  planting  gives  best 
esults.  In  the  Middle  Atlantic  States  the  work  is  divided  between 
pring  and  August  planting,  with  the  balance  in  favor  of  the  latter  in 
ome  localities.  In  New  England  the  work  is  chiefly  confined  to  the 
pring  months,  although  there  are  enthusiastic  advocates  of  fall  plant- 
ng,  especially  among  those  who  combine  strawberry  growing  with 
he  trucking  business  on  expensive  lands  near  the  large  cities.  In  the 
Ulan  tic  Coast  States  south  of  New  York,  August  and  September 
planting  is  most  extensively  practiced,  particularly  upon  the  more 
retentive  soils.  In  the  trucking  region  on  the  islands  about  Charles- 
on,  S.  C,  spring  planting  is  extensively  practiced,  as  it  results  in  a 
>aying  crop  the  following  year,  while  only  a  small  crop  can  be  har- 
vested from  fall-set  plants.  On  these  quick  soils  the  plant  can  be 
grown  as  an  annual,  and  farther  south,  in  Georgia  and  Florida,  the 
'all-set  plants  will  return  a  profitable  crop  the  following  spring.  On 
he  heavier  soils  of  South  Carolina,  however,  fall  planting,  with  the 
paying  crop  one  year  from  the  following  spring,  is  the  most  profitable 
nethod.  The  particular  time  during  the  summer  or  fall  when  the 
planting  should  be  done  will  be  governed  by  the  occurrence  of  the 
seasonal  rains — if  in  July  and  August,  plant  then;  if  in  September 
ind  October,  plant  at  that  time.  If  the  earlier  date  can  be  taken 
advantage  of,  so  much  the  better;  the  plants  will  have  a  longer  period 
in  which  to  grow,  and  they  will  be  stronger  and  the  crop  heavier  in 
consequence. 

HOW  TO  SET  THE  PLANTS. 

Success  in  transplanting  strawberry  plants  depends,  first,  on  the 
quality  of  the  plant,  and,  second,  upon  the  time  and  manner  of  doing 
the  work.  If  the  plants  are  good,  the  stand,  other  conditions  being 
favorable,  depends  upon  care  in  setting  them.  The  success  of  this 
operation  is  measured  by  the  degree  of  compactness  of  the  soil  about 
the  roots  of  the  plant.  If  the  plant  has  man}7  roots  and  these  are 
thrust  into  a  hole  made  by  an  ordinary  dibble,  it  is  more  difficult  to  get 
the  earth  in  contact  with  the  roots  than  when  the  plant  has  fewer 
roots.  The  plant  with  the  greatest  number  of  feeding  roots  is,  how- 
ever, the  most  desirable  if  properly  handled.  Such  plants  should  be 
set  in  a  broad,  flat  hole  where  the  roots  can  be  spread  out  in  natural 
form.  By  giving  the  crown  of  the  plant  a  whirl  between  the  thumb 
and  finger  to  throw  the  roots  out  like  the  ribs  of  an  umbrella  and 
quickly  putting  it  in  place  while  the  roots  are  still  thrown  out  from 
the  crown,  the  normal  position  of  the  root  system  can  be  closely 
approached. 

Another  very  satisfactory  method  is  to  open  a  hole  by  thrusting 
the  blade  of  a  bright  spade  into  the  soil,  move  the  handle  forward, 
thus  opening  a  broad,  wedge-shaped  hole,  spread  the  roots  of  the 

IK 
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plant  in  fan  shape,  and  place  them  in  the  hole;  then  withdraw  the 
spade  and  insert  it  about  6  inches  farther  forward,  and  by  a  back- 
ward movement  of  the  handle  firmly  press  the  earth  against  the  roots 
of  the  plant  Two  persons — a  man  to  operate  the  spade  and  a  boy 
to  place  the  plants — can  set  plants  very  rapidly  in  this  manner.  This 
practice  is  particularly  well  suited  to  localities  with  sparse  rainfall,  as 
it  thoroughly  compacts  the  earth  about  the  roots  of  the  plant  and 
allows  the  roots  to  extend  full  length  into  the  moist  soil.  Plants  ret 
in  this  way  have  their  roots  more  deeply  inserted  in  the  soil  than  when 
the  roots  are  spread  out  in  umbrella  fashion  and  as  deeply  as  when  set 
with  a  dibble.      They  also  have  the  additional  advantage  of  being 


Fiu.  8.— Hill  Byitem  ol  cultivation. 

spread  out  so  as  to  have  a  larger  percentage  of  their  surface  actualij 
in  contact  with  the  soil  than  when  set  with  a  round  dibble. 

DEPTH  TO  SET  THE  PLANTS. 

No  plant  which  the  gardener  has  to  handle  is  more  exacting  in 
regard  to  depth  of  planting  than  the  strawberry.  As  the  plant  is 
practically  stemless,  the  base  of  the  leaves  and  the  roots  being  so  dost 
together,  care  is  required  to  avoid  setting  the  plant  so  deep  that  titc 
terminal  bud  will  be  covered  or  so  shallow  that  the  upper  portion  of 
the  roots  will  be  exposed,  either  being  a  disadvantage  which  fxequentl* 
results  in  the  death  of  the  plant 
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system:  of  PiiAvmro. 

There  are  two  general  systems  of  planting  strawberries:  One  con- 
jplates  the  maintenance  of  the  plants  in  hills  with  the  possibility  of 
tivAting  them  in  both  directions;  the  other  allows  more  freedom 
1  the  plants  spread  and  form  a  broad  belt  or  row  called  a  "matted 
v." 

Planting  in  hills. — The  system  of  cultivation  predetermines  the 
>tem  of  planting.  For  the  hill  system  of  culture  (fig.  8)  plants  are 
singly  either  3  by  3  feet  apart,  or  with  the  rows  4  feet  apart  and 
■  plants  8  feet  apart  in  the  row,  depending  upon  the  character  of  the 
1  and  the  length  of  time  the  plantation  is  to  be  maintained.  In 
jrHa  a  common  practice  is  to  lay  the  land  off  in  broad  beds  8  to  12 


Fie.  ».— MMtad  low  cultivation. 

■et  wide,  the  rows  of  plants  to  run  lengthwise  of  the  beds,  the  rows 
1  inches  apart,  with  the  plants  18  inches  apart  in  the  rows.  Such 
eds  afford  sufficient  drainage  and  hold  the  mulch  better  than  narrow 
wis  or  raised  rows,  and  the  space  between  the  plants  admits  light 
)  all  sides  of  the  plant — an  advantage  in  coloring  the  fruits  which  can 
ot  be  secured  by  the  matted  row  system  early  in  the  season  in  the 
limate  of  Florida.  The  hill  system  raises  the  plant  somewhat  and 
hnits  of  more  intensive  cultivation  than  does  the  matted  row,  an 
uportant  consideration  in  combating  crab-grase.  On  very  light  dry 
ails  it  is  considered  best  to  practice  flat  or  level  culture  rather  than 
adding. 

Planting  in  nutted  rows. — In  order  to  maintain  a  belt  of  plants  12  to 
S  inches  wide,  as  shown  in  figure  9,  and  still  have  space  between  the 
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belts  for  cultivation  and  the  other  operations  necessary  to  the  Hurt- 
ful management  of  a  plantation,  the  rows  at  planting  time  xhould  '• 
much  farther  apart  than  is  necessary  with  the  hill  system.  A  cotuit< : 
practice  is  to  set  the  plants  in  single  rows  4  feet  apart,  with  the  pliLV 
12  inches  apart;  in  the  row.  The  runners  which  develop  from  tU* 
plants  are  then  allowed  to  take  possession  of  the  area  for  6  to  J*  iothr 
on  either  side  of  the  original  plants,  thus  making  a  matted  row  1:  * 
18  inches  wide;  this  leaves  30  inches  between  the  rows,  which  allot* 
ample  space  for  cultivation  and  gathering  the  fruit  This  spare  <-r 
be  reduced  from  30  inches  to  as  little  as  18  inches  where  land  i<  vi- 
able and  it  is  necessary  to  secure  maximum  returns;  on  thin  soil,  b"~ 
ever,  the  greater  distance  is  most  satisfactory.  There  is  one  advantage 
the  narrow  cultivated  space.  After  the  second  crop  has  been  haired 
the  runners  can  be  allowed  to  take  possession  of  the  cultivated  middi' 
and  when  the  jToung  plants  become  thoroughly  established  the  orijriu 
rows  can  be  broken  up  with  a  narrow  turning  plow  or  a  sharp rn!n 
vator.  In  this  way  a  patch  can  be  very  satisfactorily  and  cheapl.. 
renewed,  and  by  a  liberal  use  of  suitable  fertilizers  the  rotation  <i 
be  kept  up  on  the  same  soil  for  several  years.  Some  planter*  pi*>* 
to  set  the  plants  for  the  matted  row  in  a  double  row  at  planting  tim 
The  practice  is  to  establish  two  rows  12  inches  apart,  6  inches  on  « - 
side  of  the  center  of  the  matted  belt,  setting  the  plants  2  feet  apart  •• 
each  row  and  alternating  the  plants  in  the  row,  so  that  the  plant*  ait; 
ally  stand  a  little  over  a  foot  apart,  as  shown  in  the  accompany!^ 
diagram: 


CTO/rrVATION. 

Clean  and  shallow  culture  are  the  watchwords  of  successful  «* 
vators.     Growers  have  come  to  realize  that  cultivation  means  ro^ 
than  the  destruction  of  weeds.     Ridding  the  soil  of  weeds,  thus  rem** 
ing  the  competition  between  these  interlopers  and  the  plants  it  • 
desired  to  foster,  is  an  important  part  of  the  work,  but  not  all.    C'«it 
vation  has  a  beneficial  influence  upon  the  soil  by  loosening  it  *DJ 
making  it  more  easily  penetrated  by  moisture  in  the  form  of  min,r 
dew.     By  keeping  a  blanket  of  loose  soil  3  inches  thick  over  the  a*" 
not  actually  occupied  by  plants,  the  evaporation  of  soil  moi>turv  t* 
reduced;  more  moisture  is,  therefore,  retained  for  the  use  of  the  pin* 
in  the  rows.     By  conserving  moisture,  cultivation  tends  to  count* 
balance  the  evil  effect  of  drought.     A  better  stand  of  plants  caa  -' 
maintained  during  a  dry  period  on  well-tilled  ground  than  npon  *p>u: ' 
that  is  poorly  cultivated.     The  mechanical  effect  of  grinding  tbf  • 
upon  itself  during   cultivation  reduces  it  to  smaller  particles  !&•" 
exposing  more  surface  to  the  action  of  soil  moisture,  and,  as  a  r&tf* 
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creasing  the  available  plant  food  of  the  soil.  The  old  saying  that 
tillage  is  manure,"  if  interpreted  in  terms  of  crop  yield,  is  true, 
tough,  since  tillage  adds  no  plant  food  to  the  soil,  the  statement  is 
>t  literally  true.  The  benefit  from  preserving  a  soil  mulch,  with  its 
msequent  economy  in  the  use  of  soil  moisture,  is  sufficiently  important 
\  justify  thorough  tillage. 

HuiiOHnra. 

Covering  the  surface  of  the  soil  with  dead  or  decaying  vegetable 
tatter  is  the  meaning  of  the  term  mulching  as  here  used. 

Objects  of  mulching. — Mulching  in  strawberry  culture  serves  different 
urposes,  depending  upon  the  locality  in  which  the  plants  are  grown. 
.  mulch  acts  as  a  protection  from  cold,  prevents  freezing  and  thawing 
id  the  consequent  lifting  of  the  plants  ("heaving  out");  it  retards 
rowth  in  cold  regions  by  shading  the  crowns  and  maintaining  a  low 
)il  temperature  longer  than  in  soil  not  mulched;  it  acts  as  a  con- 
irver  of  moisture,  discourages  weed  growth  by  smothering  the  young 
idling,  and  finally  protects  the  fruit  from  contact  with  the  soil. 

Materials  for  mulch. — The  materials  which  can  be  used  in  mulching 
re  various,  but  their  value  depends  largely  upon  their  freedom  from 
reed  seeds  and  their  fitness  to  protect  the  plants  without  smothering 
liem.  Whole  or  cut  straw  free  from  grains,  strawy  manure  from  the 
orse  stable,  and  pine  straw  from  the  forest  are  among  the  more  corn- 
ion  mulching  materials.  In  certain  sections  marsh  hay,  either  from 
resh  or  salt  water  marshes,  is  a  common  and  very  satisfactory  mulching 
mterial. 

When  to  apply  the  mulch. — At  the  North  where  the  soil  is  likely  to 
reeze  and  thaw  several  times  in  the  course  of  the  winter,  it  is  the  prac- 
ice  to  put  on  the  mulch  as  soon  as  the  ground  is  sufficiently  frozen  to 
How  driving  upon  it  with  a  loaded  cart  or  wagon.  Where  the  f reez- 
ng  of  the  soil  is  only  superficial  or  only  temporary,  if  at  all,  the  mulch 
erves  the  purpose  of  a  protection  from  wind  more  than  from  frost, 
,nd  in  such  sections  the  mulch  is  put  on  as  soon  as  active  growth 
eases,  usually  early  in  December,  and  is  allowed  to  remain  until  after 
he  crop  is  harvested. 

Some  growers  remove  the  mulch  early  and  give  the  plants  thorough 
:ultivation  before  the  fruits  are  half  grown;  then  if  it  seems  desirable 
o  protect  the  fruits  from  the  earth  the  mulch  is  replaced  for  this 
>urpo$e. 

In  other  localities  where  heavy  snows  are  of  annual  occurrence,  and 
where  they  remain  throughout  the  winter,  thus  affording  protection 
from  repeated  freezing  and  thawing,  as  well  as  preventing  deep  freez- 
ing of  the  soil,  mulching  is  not  generally  practiced;  if  practiced  at  all  a 
light  mulch  only  can  be  used,  as  a  heavy  covering  is  likely  to  cause 
loss  by  smothering  the  plants. 
m 

29618— No.  198—04 2 


HARVESTING   AND   BHIKPIKO. 

The  time  of  gathering  the  fruit,  as  well  as  the  manner  of  handlinj 
is  governed  by  the  use  to  which  it  is  to  be  put.  If  for  a  local  msrii-!. 
much  riper  fruits  can  be  handled  than  when  they  are  to  be  shipy. 
long  distances. 

The  most  progressive  growers  of  strawberries  for  local  market*  .t( 
only  give  particular  attention  to  the  ripeness  of  the  fruit,  but  to  fin- 
ing and  grading  as  well,  only  large  perfect  berries  being  placed  in  tLe 
first  grade,  and  all  small  or  soiled  fruits  in  the  second. 

Shipment  to  distant  markets. — For  a  distant  market  the  fruits  must 
be  gathered  as  soon  as  fully  grown  and  colored.     When  the  fruits  in 
removed  from  the  plants  they  should  go  either  into  cooled  shippiM 
cases  or  into  a  cool  storeroom  where  the  temperature  can  be  mainUioJ 
at  about  50°  F.     If  this  is  impracticable,  they  should  be  placed  in  u* 
shade  in  as  cool  a  situation  as  possible.     Fruits  to  be  shipped  in  refrig- 
erator boxes  (fig.  11),  such  as  are  used  by  the  southern  grew 
(Florida  growers  in  ptrti^ 
ular),  can  be  placed  in  w 
chilled  carriers  as  soon  * 
they  have  stood  is  the  fbu 
for  a  half  hour.    Such  Lik- 
ening off   or   chilling  Hu 
much  the   same  effect  « 
soft  fruits  of  this  n»uw 
as  it  has  upon  flowers:  i< 
checks  the  ripening  proce* 
and,  while  it  does  not  t& 
tirely  stop  it,  the  effect  is  to  deliver  the  fruits  at  the  end  of  tbei: 
journey  in  much  better  condition  than  when  not  so  chilled.    In  tlm. 
as  in  all  work  of  like  nature,  careful  judgment  is  necessary.    Tiv 
much  cold  is  as  bad  as  too  little;  in  any  case  the  chilling  and  icie 
should  be  considered  merely  as  a  means  to  an  end.     Experience  1* 
demonstrated  that  it  is  not  advisable  to  attempt  to  bold  soft  fruits  !■* 
any  length  of  time  in  cold  storage.     The  icing  or  shipping  in  refrigf-' 
ator  carriers  allows  the  grower  to  bring  his  fruits  to  a  higher  rttt 
of  perfection  on  the  vines  than  when  he  is  obliged  to  ship  long  Ji* 
tances  without  such  appliances.     For  that  reason  alone  this  method1' 
handling  should  be  encouraged,  as  it  gives  the  consumer  a  hiirls" 
grade  product.     The  great  expense  connected  with   this  system  <'- 
shipment  means  high  prices  to  the  consumer.     Under  present  coi- 
tions it  costs  from  10  to  13  cents  per  quart  to  ship  strawberrw ': 
refrigerator  carriers  from  central  Florida  to  the  New  York  mart* 
Add  to  this  the  commission  for  selling,  and  the  fruit  must  sell  (of- 
least  25  cents  per  quart,  in  order  that  the  grower  may  get  a  fair  piw 
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or  his  product.  With  the  existing  express  rates,  6  to  8  cents  f.  o.  b. 
ars  at  shipping  point  is  a  better  remuneration  for  the  grower  than 
15  cents  wholesale  in  New  York  City. 

Receptaclei. — Whether  it  is  to  be  shipped  in  crates  or  refrigerator 
arriers  or  to  be  carried  to  the  local  market,  for  best  results  the  fruit 
hould  not  be  rehandled  after  it  is  picked.  The  pickers  should  be 
rained  to  do  the  necessary  assorting  and  grading  as  they  pick  the 


Fio.  11.— ReMsemtor  shipping  cue. 

rait  in  the  receptacles  in  which  it  is  to  be  marketed.  In  some  locali- 
ies,  where  the  fruits  become  greatly  soiled  from  mud  splashing  over 
hem  during  heavy  rains,  growers  find  it  advisable  to  assort  and  pack 
he  fruits  in  the  manner  shown  in  figure  12,  and  also  to  rinse  them  in 
rater  before  assorting  and  packing  them.  This  is  the  system  used  by 
nany  of  the  most  extensive  and  successful  Florida  growers. 

The  light  splint- wood  basket,  holding  1  quart  (fig.  12),  is  the  most 
wpular  and  most  universally  used.     Many  different  forms  of  box  or 


wsket  have  been  designed,  and  various  materials  other  than  wood 
lave  been  used  in  their  construction,  but  up  to  the  present  none  has 
net  with  general  adoption. 

As  above  stated,  the  refrigerator  carrier  is  almost  universally  used 
tor  long-distance  shipment.  For  shorter  hauls,  not  more  than  a  night's 
ride,  the  ordinary  slat  crate  (fig.  13),  holding  24  to  36  quart  boxes,  is 
rery  popular;  it  is  also  the  package  in  general  use  for  local  marketing. 
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Picking. — In  the  commercial  production  of  strawberries  consider 

able  numbers  of  persons  have  to  be  employed  in  picking  the  fruit  u: 

as  this  work  is  usually  paid  for  by  the  quart  it  becomes  necesar: 

to  have  some  system  of  keeping  account  of  the  work  done  bye*; 

individual.     Different  growers  employ  different  schemes.     Some  issue 

a  check  or  card  for  each  quart  of  berries  harvested,  and  when  a  err 

tain  number  have  been  obtained  by  the  picker  these  are  exchang*-: 

for  one  of  larger  denomini 

tion.     This  has  the  advanttj.* 

of   reducing  the   number  ■! 

quart  checks  necessary.    T» 

one  objection  to  this  pUn  >■ 

the  liability   to    loss  on  \l? 

part  of   the   pickers.    Otbt-: 

growers  use  a  tag  similar  (>■  i 

shipping  tag,  which  isfaster.rt 

~^^  to  the  clothing  of  the  picker. 

and  as  the  fruit  is  delivered  tv 

the   inspector    credit  for  i- 

many   quarts    as    have  !»■*-• 

,     „   ,  picked  is  punched  out  of  tL 

Fiq.  18.— ABlatihipplngCrote.  r  r 

tag.  Others  use  only  a  »;■  - 
teiu  of  bookkeeping,  the  picker  delivering  his  fruit  to  the  inspect' : 
and  depending  upon  the  accuracy  of  the  tallyman  for  the  count  Tv 
system  of  recording  the  work  of  each  picker  will  largely  depeiri 
upon  the  character  of  the  help  employed  and  the  extent  of  the  wen 
to  be  done.  The  plan  that  suits  the  circumstances  of  one  may  not  ':* 
that  which  will  meet  the 
requirements  of  another. 
Each  grower  must  study 
this  problem  for  himself, 
and  decide  upon  the  plan 
best  adapted  to  his  condi- 
tions. 

A  convenience  which  is 
almost  a  necessity  is  a  pick- 
ing  stand  carrying  from  4 

to  6  boxes.  A  good  type  is  shown  in  figure  14.  The  short  legs  )n~ 
the  tray  off  the  ground  and  prevent  injury  to  the  fruit,  while  It 
number  of  baskets  (4  or  6)  allows  the  picker  to  grade  the  bcrrii-  ■* 
gathered. 
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FOECING  FOE  WINTER  FETTIT. 

because  of  the  supply  of  southern-grown  berries  which  reach  the 
rkets  from  February  on,  the  forcing  of  strawberries  has  little  to 
Kmrage  it,  except  for  special  purposes,  such  as  to  supply  the  tables 
those  who  can  disregard  the  cost  of  the  product  and  those  who  wish 
use  the  plants  for  decorative  purposes.  There  are,  however,  some 
>ple  who  will  wish  to  grow  a  few  pots  of  strawberries  out  of  season, 

1  for  their  information  a  brief  description  of  the  methods  used  is 
%e  given, 

Plants  to  nie. — The  plants  for  forcing  purposes  should  be  the  earliest 
iners  from  well-established  plants.     These  runners  should  be  rooted 

2  or  3  inch  pots,  plunged  in  the  soil  at  a  convenient  distance  from 
t  parent  plant  to  allow  the  runner  to  be  placed  over  the  pot  and 
Id  in  position  by  a  small  weight  (stone)  placed  upon  the  extension 
the  runner  to  hold  it  and  to  discourage  its  growth  beyond  the  pot. 

soon  as  the  young  plant  has  filled  the  small  pot  with  roots,  it 
)uld  be  cut  loose  from  its  parent  and  immediately  shifted  to  a  6-inch 
t  filled  with  soil  composed  of  three  parts  of  well  rotted  turf  and  one 
rt  of  sharp  san<}.  To  this  should  be  added  about  one  quart  of  finely 
mind  bone  or  dissolved  rock  for  each  two  bushels  of  the  compost, 
i  soon  as  the  plants  have  been  placed  in  the  6-inch  pots,  these  should 

plunged  in  coal  ashes  or  tan  bark,  either  in  cold  frame  or  in  a 
nitton  where  they  can  be  sheltered  from  driving  rains.  The  cold 
ime  is  the  most  convenient  and  satisfactory  arrangement.  The 
ints  from  this  time  on  should  be  kept  in  a  growing  condition. 
>out  the  middle  of  September  or  the  first  of  October  the  pots  will 

found  filled  with  roots  and  the  drying-off  process  should  then 
gin.  This  will  cause  the%plants  to  store  up  food  in  the  crowns  for 
e  work  which  they  will  be  called  upon  to  do.     The  plants  should 

kept  rather  dry,  and  be  allowed  to  remain  in  the  cold  frame  until 
sezing  weather  begins,  or  until  about  eight  weeks  before  the  berries 

3  desired* 

The  forcing  period. — Upon  taking  the  plants  from  the  cold  frame, 
I  dead  or  diseased  leaves  should  be  removed,  the  pots  generally 
>aned,  and  the  crowns  of  the  plants  sprayed  with  Bordeaux  mixture, 
ley  should  then  be  placed  in  a  house  with  a  night  temperature  of 
out  35°  and  a  few  degrees  warmer  during  the  day,  and  the  same 
rangements  in  regard  to  plunging  the  pots  as  were  maintained  in  the 
Id  frame  should  be  observed  in  the  forcing  house.  After  about  six 
eight  days,  the  temperature  of  the  house  should  be  raised  at  least 
degrees  at  night  with  a  corresponding  rise  during  the  day.  These 
gher  temperatures  should  be  maintained  throughout  the  whole  fore- 
K  period. 

Pollination. — As  soon  as  the  blossoms  appear,  it  will  be  necessary 
hand-pollinate  them,  in  order  to  cause  the  fruits  to  set,  and  to 
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accomplish  this  it  is  necessary  to  have  the  house  dry  and  comjaiv 
tively  warm  during  the  middle  of  the  day,  which  is  usually  the  z.< 
convenient  and  satisfactory  time  for  pollinating.  A  camel V ^* 
brush  can  be  used  to  transfer  the  pollen  from  stamen  to  pistil  and  fox 
plant  to  plant. 

Fertilizing. — As  soon  as  the  fruits  begin  to  swell  the  plants  sht»aL 
be  fed  with  a  dilute  liquid  manure  made  preferably  from  well-rrti* 
cow  manure  or  sheep  manure.  The  first  application  should  be  qui' 
dilute  and  should  be  applied  soon  after  the  berries  set.  This  apf 
cation  should  be  followed  in  about  one  week's  time  by  a  second  appi; 
tion  of  somewhat  stronger  manure  water,  a  third  about  three  da* 
later,  and  so  on  at  the  same  interval  until  the  berries  begin  to  &  -• 
when  all  stimulant  should  be  withheld  and  pure  water  only  used  fa 
wetting  the  plants. 

Thinning  and  protecting  the  fruits. — After  the  fruits  have  set,  - 
there  are  more  than  six  or  eight  well  formed  berries  upon  a  sine* 
truss,  it  will  be  well  to  reduce  the  number  to  six  or  eight  at  rv< 
for  the  strongest  plants.  As  these  increase  in  size,  in  order  to  prev* 
them  from  becoming  distorted  and  ill  shaped,  a  support  must  be  &? 
plied.  Experience  has  proved  that  a  most  convenient  arrange^:! 
of  this  kind  can  be  provided  by  using  a  small  square  of  fine-nx-i 
window -screen  wire,  cut  so  that  it  will  fit  the  top  of  the  pot  some*k£ 
closely  and  still  project  sufficiently  to  support  the  berries. 

Plants  grown  in  this  way  make  very  satisfactory  objects  for  de<v!v 
tive  purposes  and  form  a  very  attractive  feature  in  a  forcing  hou* 
although  the  yield  of  berries  is  not  sufficient  to  make  them  of  & 
great  economic  value  unless  the  price  obtainable  is  at  least  $1  ]*- 
quart.  Varieties  with  large  symmetrically  formed  fruits  and  perM 
flowers  should  be  selected  for  this  work. 

VARIETIES. 

The  popularity  of  one  sort  soon  gives  place  to  that  of  a  bwi 
promising  new  rival.  This  is  perhaps  more  strikingly  true  of  varied 
of  strawberries  than  of  any  other  cultivated  fruit.  Varieties  an-  i 
local  adaptation,  however,  and  a  new  sort  must  pass  an  examination  i 
each  locality  before  its  fitness  can  be  determined.  In  some  locality 
sorts  remain  in  general  use  for  many  years,  but  in  most  section*  tivj 
follow  one  another  in  quick  succession.  Exceptions  to  this  ruk  *-i 
some  of  the  strawberry -growing  sections  of  the  Pacific  coast.  Tb^ 
areas  seem  to  require  peculiar  qualities  in  the  varieties  adapts!  - 
them  and  as  a  result  only  sorts  of  local  origin  find  favor  there.  >r* 
varieties  of  this  character  have  been  able  to  hold  the  first  place  aon< 
cultivated  sorts  of  the  region  for  a  quarter  of  a  century  or  morc» 
spite  of  repeated  introductions  of  new  varieties  from  other  aecti^ 
This  serves  to  emphasize  the  statement  that  varieties  are  local  in  li- 
ra 
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iptation.  Perhaps  no  fruit  is  more  cosmopolitan  than  the  straw- 
iy,  yet  this  is  only  made  possible  by  the  great  variation  in  sorts 
tpting  it  to  all  the  varied  conditions  of  soil  and  climate  which  it  has 
sncounter. 


t         rr 


The  question  of  the  adaptability  of  varieties  has  been  very  carefully 
>rked  out  by  the  American  Pomological  Society.  The  map  (fig.  15) 
ows  the  various  fruit  ^sections  of  the  United  States,  which  for  con- 
nience  are  designated  by  numbers.     Experience  has  demonstrated 
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that  certain  varieties  are  well  adapted  to  each  of  these  divisktf. 
A  few  of  the  sorts  which  can  be  planted  in  each  division  wit!  • 
reasonable  assurance  of  success  are  enumerated  in  the  following  1- 
under  each  division,  as  indicated  by  its  number. 

The  reader  should  consult  the  map  to  determine  the  division  in  whv 
he  is  located  and  the  following  list  for  suitable  varieties  to  plant  in  '* 
section: 

Division  1 :  Bederwood,  Bubach  No.  5,  Carrie,  Clyde,  Crescent,  H&verUmi,  v-r- 
ders,  Warfield,  Wilson. 

Division  2:  Brandy  wine,  Bubach  No.  5,  Clyde,  Crescent,  Gandy,  Greenville,  ftV»  *- 
land,  Lovett,  Michel  Early,  Parker  Earle,  Saunders,  Sharpless,  Warfield,  Wife** 

Division  3:    Bederwood,  William  Belt,  Bismarck,  Brandy  wine,  Bubach  X 
Enormous,  Gandy,  Greenville,  Haverland,  Manchester,  Seaford,  Tennessee  IV  * 
Lady  Thompson,  Warfield. 

Division  4:  Bederwood,  Bubach  No.  5,  Crescent,  Gandy,  Greenville,  HaurU' 
Michel  Early,  Lady  Thompson,  Warfield,  Wilson. 

Division  6:  Brandy  wine,  Gandy,  Hoffman,  Michel  Early,  Lady  Thompson. 

Division  6:  Hoffman,  Michel  Early,  Miner,  Neunan,  Lady  Thompson. 

Division  7:  Brandy  wine,  Bubach  No.  5,  Captain  Jack,  Cloud,  Crescent,  IVttJj 
Gandy,  Glen  Mary,  Michel  Early,  Miner,  Neunan,  Lady  Thompson. 

Division  8:  Bederwood,  Bubach  No.  5,  Crescent,  Cumberland,  Downing,  (it* 
Haverland,  Michel  Early,  Miner,  Parker  Earle,  Sharpless,  Warfield,  Wilson. 

Division  9:  Bederwood,  Crescent,  Parker  Earle,  Warfield,  Woolverton. 

Division  10:  Champion,  Crescent,  Downing,  Gandy,  Haverland,  Monarch .  hrt- 
Earle,  Warfield,  Wilson. 

Division  11:  Hoffman  and  Michel  Early  are  the  only  sorts  mentioned  a?  Un- 
proved themselves  adapted  to  this  region  in  the  list  prepared  by  the  Amen  - 
Pomological  Society. 

Division  12:  Arizona  Everbearing,  Australian  Crimson,  Dollar,  8harpless,  and  b'f 
Thompson  where  irrigation  can  be  provided. 

Division  IS:  Bederwood,  Crescent,  Cumberland,  Haverland,  Jessie,  Manrhe*.* 
Monarch,  Sharpless,  Woolverton. 

Division  14:  Crescent,  Wilson,  Bubach  No.  5,  Downing,  Enhance,  Gandy,  Hi- 
land,  Jessie. 

Division  IS:  Hood  River,  Je*»sie,  Parker  Earle,  Sharpless,  Saunders,  Downing. <  n 
ford. 

Division  16:  Hood  River,  Magoon,  Sharpless,  Wilson. 

Division  17:  Sharpless. 

Division  IS:  Dollar,  Jessie,  Monarch,  Sharpless.     These  sorts  are  only  fairh 
adapted  to  the  region. 

Division  19:  Arizona  Everbearing,  Monarch,  Australian  Crimson,  Dollar,  Shan 
Lady  Thompson. 
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U.  6.  Department  of  Agbsculttiue, 

Office  of  Experiment  Stations, 

Washington^  D.  C,  June  *7, 1&± 
Sib:  I  have  the  honor  to  transmit  herewith  an  article  on  household  methoif  ■•• 
canning  and  preserving  fruit,  prepared  by  Mies  Maria  Parloa,  and  to  recomxnA-i  '» 
for  publication  as  a  Farmers'  Bulletin,  believing  that  it  is  a  useful  summary  of  ar- 
able information.  From  time  to  time  this  Department  has  published  popular  bu.  r 
tins  summarizing  data  on  the  nutritive  value  of  different  foods  and  related  t*;** 
The  present  bulletin  is  similar  in  purpose  to  those  previously  issued,  and  its  prefer* 
tion  was  suggested  by  the  numerous  requests  addressed  to  the  Department  for  im> 
mation  on  the  questions  discussed.  Miss  Parloa  has  made  an  extensive  study  of  tS 
subject  and  is  thoroughly  familiar  with  both  the  theoretical  conditions  and  the  \n> 
tical  details,  and  the  summary  which  she  has  prepared  embodies  the  results  of  L\ai. 
original  work.  Acknowledgment  should  be  made  to  Prof.  £L  W.  Conn,  of  We^t 
University,  for  his  kindness  in  furnishing  data  regarding  micro-organisms  and  tbtr 
relation  to  the  process  of  canning  and  preserving. 

In  the  present  bulletin  no  attempt  has  been  made  to  discuss  methods  of  ouxiu 
and  preserving  tropical  fruits. 

Respectfully,  A.  C.  Tars, 

Dir*ier 
Hon.  Jambs  Wilson, 

Secretary  of  Agriculture. 
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CANNING  AND  PRESERVING  FRUIT. 


IHTEODTTCTIOV. 

The  common  fruits,  because  of  their  low  nutritive  value,  are  not, 
9  a  rule,  estimated  at  their  real  worth  as  food.  Fruit  has  great 
ietetic  value  and  should  be  used  generously  and  wisely,  both  fresh 
ad  cooked.  Fruits  supply  a  variety  of  flavors,  sugar,  acids,  and  a 
ccessary  waste  or  bulky  material  for  aiding  in  intestinal  movement, 
'hey  are  generally  rich  in  potash  and  soda  salts  and  other  minerals, 
lost  fresh  fruits  are  cooling  and  refreshing.  The  vegetable  acids 
ave  a  solvent  power  oh  the  nutrients  and  are  an  aid  to  digestion 
-hen  not  taken  in  excess. 

Fruit  and  fruit  juices  keep  the  blood  in  a  healthy  condition  when 
bo  supply  of  fresh  meat,  fish,  and  vegetables  is  limited  and  salt  or 
tnoked  meats  constitute  the  chief  elements  of  diet.  Fresh  fruit  is  gen- 
rally  more  appetizing  and  refreshing  than  cooked.  For  this  reason  it 
3  often  eaten  in  too  large  quantities,  and  frequently  when  underripe 
»r  overripe;  but  when  of  good  quality  and  eaten  in  moderate  quanti- 
ies  it  promotes  healthy  intestinal  action  and  rarely  hurts  anyone. 

If  eaten  immoderately,  uncooked  fruit  is  apt  to  induce  intestinal 
listurbances.  If  eaten  unripe,  it  often  causes  stomach  and  intestinal 
rritation;  overripe,  it  has  a  tendency  to  ferment  in  the  alimentary 
anal.  Cooking  changes  the  character  and  flavor  of  fruit,  and  while 
he  product  is  not  so  cooling  and  refreshing  as  in  the  raw  state,  it  can, 
s  a  rule,  be  eaten  with  less  danger  of  causing  stomach  or  intestinal 
rouble.  If  sugar  be  added  to  the  cooked  fruit,  the  nutritive  value 
vill  be  increased.  A  large  quantity  of  sugar  spoils  the  flavor  of  the 
ruit  and  is  likely  to  make  it  less  easily  digested. 

Nowhere  is  there  greater  need  of  a  generous  supply  of  fruit  than 
>n  the  farm,  where  the  diet  is  apt  to  be  restricted  in  variety  because 
)f  the  distance  from  markets.  Every  farmer  should  raise  a  generous 
supply  of  the  kinds  of  fruit  that  can  be  grown  in  his  locality.  Wives 
md  daughters  on  the  farms  should  find  pleasure  in  serving  these  fruits 
n  the  most  healthful  and  tempting  form.  There  are  a  large  num- 
ber of  simple,  dainty  desserts  that  can  be  prepared  with  fruit  and 
without  much  labor.  Such  desserts  should  leave  the  pie  as  an  occa- 
sional luxury  instead  of  allowing  it  to  be  considered  a  daily  necessity. 
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In  the  season  when  each  kind  of  fruit  is  plentiful  and  at  its  bea  i 
generous  supply  should  be  canned  for  the  season  when  both  fruit  ar>: 
fresh  vegetables  are  scarce.  A  great  deal  of  the  fruit  should  V 
canned  with  little  or  no  sugar,  that  it  may  be  as  nearly  as  possible  in  & 
condition  of  fresh  fruit.  This  is  the  best  condition  for  cooking  pur- 
poses. A  supply  of  glass  jars  does  cost  something,  but  that  item<? 
expense  should  be  charged  to  future  years,  as  with  proper  care  ti» 
breaking  of  a  jar  need  be  a  rare  occurrence.  If  there  be  an  abondaa* 
of  grapes  and  small,  juicy  fruits,  plenty  of  juice  should  be  canned  c 
bottled  for  refreshing  drinks  throughout  the  year.  Remember  tiai 
the  fruit  and  juice  are  not  luxuries,. but  an  addition  to  the  dieter 
that  will  mean  better  health  for  the  members  of  the  family  and  greater 
economy  in  the  cost  of  the  table. 

FRESH  AHD  PRESERVED  FBUIT  FOB  THE  MARKET. 

If  the  supply  of  fruit  is  greater  than  the  family  needs,  it  may  k 
made  a  source  of  income  by  sending  the  fresh  fruit  to  the  market  - 
there  is  one  near  enough,  or  by  preserving,  canning,  and  making  jfUj 
for  sale.  To  make  such  an  enterprise  a  success  the  fruit  and  work 
must  be  first  class.  There  is  magic  in  the  word  u  Homemade,"  vim 
the  product  appeals  to  the  eye  and  the  palate;  but  many  carele« 
and  incompetent  people  have  found  to  their  sorrow  that  this  iron: 
has  not  magic  enough  to  float  inferior  goods  on  the  market  A?  t 
rule  large  canning  and  preserving  establishments  are  clean  and  bau 
the  best  appliances,  and  they  employ  chemists  and  skilled  labor.  V>. 
home  product  must  be  very  good  to  compete  with  the  attractive  goo* 
that  are  sent  out  from  such  establishments.  Yet  for  first-class  honk- 
made  products  there  is  a  market  in  all  large  cities.  All  first-cb» 
grocers  have  customers  who  purchase  such  goods. 

To  secure  a  market  get  the  names  of  several  first-class  grocer*  is 
some  of  the  large  towns.  Write  to  them  asking  if  they  would  be  vi£ 
ing  to  try  a  sample  of  your  goods.  If  the  answer  is  favorable,  i*»i 
samples  of  the  articles  you  wish  to  sell.  In  the  box  with  the  f nr* 
inclose  a  list  of  the  articles  sent  and  the  price.  Write  your  name  at  - 
address  clearly.  Mail  a  note  and  a  duplicate  list  at  the  time  you  «et  J 
the  box. 

Fixing  the  price  of  the  goods  is  important.  Make  it  high  enouc? 
to  cover  all  expenses  and  give  you  a  fair  return  for  your  labor.  Tb* 
expenses  will  be  the  fruit,  sugar,  fuel,  jars,  glasses,  boxes,  packio; 
material,  wear  and  tear  of  utensils,  etc. ,  transportation,  andcommteior. 
The  commission  will  probably  be  20  per  cent  of  the  selling  price.  l'» 
may  be  that  a  merchant  will  find  that  your  prices  are  too  high  or  M 
low  for  his  trade,  or  he  may  wish  to  purchase  the  goods  outright   b 
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\y  case  it  id  essential  that  you  estimate  the  full  cost  of  the  product 
id  the  value  that  you  place  on  your  labor.  You  will  then  be  in  a 
>sition  to  decide  if.  the  prices  offered  will  compensate  you  for  the 
bor  and  expense.  Do  not  be  tempted,  for  the  sake  of  a  little  money, 
>  deprive  your  family  of  the  fruit  necessary  to  health  and  pleasure. 

PACKING  AND  SHIPPING. 

Each  jar  or  jelly  glass  must  be  wrapped  in  several  thicknesses  of 
»f  t  paper  (newspapers  will  answer).  Make  pads  of  excelsior  or  hay 
f  spreading  a  thick  layer  between  the  folds  of  newspapers.  Line  the 
>ttom  and  sides  of  the  box  with  these  pads.  Pack  the  fruit  in  the 
idded  box.  Fill  all  the  spaces  between  the  jars  with  the  packing 
aterial.  If  the  box  is  deep  and  a  second  layer  of  fruit  is  to  go  in, 
tit  thick  pasteboard  or  thin  boards  over  the  first  layer  and  set  the 
rapped  jars  on  this.  Fill  all  the  spaces  and  cover  the  top  with  the 
acking  material.  Nail  on  the  cover  and  mark  clearly:  GLASS. 
HIS  SIDE  UP. 

The  great  secret  in  packing  is  to  fill  every  particle  of  space  so  that 
othing  can  move. 

PRINCIPLE8  OF  CANNING  AND  PRESERVING. 

In  the  preservation  of  foods  by  canning,  preserving,  etc.,  the  most 
ssential  things  in  the  processed  are  the  sterilization  of  the  food  and 
11  the  utensils  and  the  sealing  of  the  sterilized  food  to  exclude  all 
enns. 

BACTERIA,  YEASTS,  AND  FERMENTATION. 

Over  one  hundred  years  ago  Francois  Appert  was  the  first  to  make 
Tactical  application  of  the  method  of  preserving  food  by  putting  it 
i  cans  or  bottles,  which  he  hermetically  sealed.  He  then  put  the 
ull  l>ottles  or  cans  in  water  and  boiled  them  for  more  or  less  time, 
spending  upon  the  kinds  of  food. 

In  Appert's  time  and,  indeed,  until  recent  years  it  was  generally 
bought  that  the  oxygen  of  the  air  caused  the  decomposition  of  food. 
Ippert's  theory  was  that  the  things  essential  to  the  preservation  of 
bod  in  this  manner  were  the  exclusion  of  air  and  the  application  of 
jentle  heat,  as  ip  the  water  bath,  which  caused  a  fusion  of  the  prin- 
cipal constituents  and  ferments  in  such  a  manner  that  the  power  of 
be  ferments  was  destroyed. 

The  investigations  of  scientists,  particularly  of  Pasteur,  have  shown 
hat  it  is  not  the  oxygen  of  the  air  which  causes  fermentation  and 
)atrefaction,  but  bacteria  and  other  microscopic  organisms. 
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Appert's  theory  as  to  the  cause  of  the  spoiling  of  food  was  inoorwi 
but  his  method  of  preserving  it  by  sealing  and  cooking  was  comm- 
and the  world  owes  him  a  debt  of  gratitude. 

In  their  investigations  scientists  have  found  that  if  food  i*  perfect!* 
sterilized  and  the  opening  of  the  jar  or  bottle  plugged  with  sterife* 
cotton,  food  will  not  ferment,  for  the  bacteria  and  yeasts  to  wiit< 
such  changes  are  due  can  not  pass  through  the  cotton.    This  meti&» 
can  not  be  conveniently  followed  with  large  jars. 

Bacteria  and  yeasts  exist  in  the  air,  in  the  soil,  and  on  all  vegetal- 
and  animal  substances,  and  even  in  the  living  body,  but  although 
such  universal  occurrence,  the  true  knowledge  of  their  nature  ^ . 
economic  importance  has  only  been  gained  during  the  last  forty  yi*:* 

There  are  a  great  many  kinds  of  these  micro-organisms.    Som1 
great  harm,  but  it  is  thought  that  the  greater  part  of  them  are  W 
ficial  rather  than  injurious. 

Bacteria  are  one-celled  and  so  small  they  can  only  be  seen  bra . 
of  a  microscope.     The  process  of  reproduction  is  simple  and  rap* 
The  bacterium  becomes  constricted,  divides,  and  finally  there  are  l: 
cells  instead  of  one.     Under  favorable  conditions  each  cell  divide 
and  so  rapid  is  the  work  that  it  has  been  estimated  that  one  barton?. 
may  give  rise,  within  twenty-four  hours,  to  seventeen  million- 
similar  organisms.    The  favorable  conditions  for  growth  are  moistur- 
warmth,  and  proper  food. 

Yeasts,  which  are  also  one-celled  organisms,  grow  less  rapidly.  !> 
bud  develops,  breaks  off,  and  forms  a  new  yeast  plant.     Some  yea*'' 
and  some  kinds  of  bacteria  produce  spores.     Spores,  like  the  «!r 
seeds  of  plants,  may  retain  their  vitality  for  a  long  time,  even  V. 
exposed  to  conditions  which  kill  the  parent  organism. 

Yeasts  and  nearly  all  bacteria  require  oxygen,  but  there  are  sp" 
of  the  latter  that  seem  to  grow  equally  well  without  it,  so  that  ii 
exclusion  of  air,  which,  of  course,  contains  oxygen,  is  not  alwav^  : 
protection,  if  one  of  the  anaerobic  bacteria,  as  the  kinds  are  call 
which  do  not  require  oxygen,  is  sealed  in  the  can. 

Spoiling  of  food  is  caused  by  the  development  of  bacteria  or  ye*1* 
Certain  chemical  changes  are  produced  as  shown  by  gases,  odor>.  tf 
flavors. 

Bacteria  grow  luxuriantly  in  foods  containing  a  good  deal  of  niu 
genous  material,  if  warmth  and  moisture  are  present.  Among  fa1 
rich  in  nitrogenous  substances  are  all  kinds  of  meat,  fish,  eggh  ?"' 
beans,  lentils,  milk,  etc.  These  foods  are  difficult  to  preserve  • 
account  of  the  omnipresent  bacteria.  This  is  seen  in  warn,  W- 
weather,  when  fresh  meat,  fish,  soups,  milk,  etc,  spoil  quickly*  B* 
teriado  not  develop  in  substances  containing  a  large  percentig*1 
sugar,  but  they  grow  rapidly  in  a  suitable  wet  substance  which  «* 
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ins  a  small  percentage  of  sugar.  Yeasts  grow  very  readily  in  dilute 
lutions  containing  sugars  in  addition  to  some  nitrogenous  and  min- 
al  matters*  Fruits  are  usually  slightly  acid  and  in  general  do  not 
pport  bacterial  growth,  and  so  it  comes  about  that  canned  fruits  are 
>re  commonly  fermented  by  yeasts  than  by  bacteria. 
Some  vegetable  foods  have  so  much  acid  and  so  little  nitrogenous 
hstance  that  very  few  bacteria  or  yeasts  attack  them.  Lemons, 
anberries,  and  rhubarb  belong  to  this  class. 

Temperature  is  an  important  factor  in  the  growth  of  bacteria  and 
Asts.  There  are  many  kinds  of  these  organisms,  and  each  kind  grows 
ist  at  a  certain  temperature,  some  at  a  very  low  one  and  others  at 
ie  as  high  as  125°  F.,  or  more.  However,  most  kinds  of  bacteria  are 
istroyed  if  exposed  for  ten  or  fifteen  minutes  to  the  temperature  of 
riling  water  (212°  F.);  but,  if  the  bacteria  are  spore  producers,  cook- 
g  must  be  continued  for  an  hour  or  more  to  insure  their  complete 
^traction.  Generally  speaking,  in  order  to  kill  the  spores  the  tern- 
srature  must  be  higher  than  that  of  boiling  water,  or  the  article  to 
»  preserved  must  be  cooked  for  about  two  hours  at  a  temperature  of 
12°  F.,  or  a  shorter  time  at  a  higher  temperature  under  pressure, 
easts  and  their  spores  are,  however,  more  easily  destroyed  by  heat 
ion  bacteria  spores.  Hence,  fruits  containing  little  nitrogenous 
laterial  are  more  easily  protected  from  fermentation  than  nitroge- 
ous  foods  in  which  in  general  fermentation  is  caused  by  bacteria.  Of 
aurse,  it  is  not  possible  to  know  what  kinds  of  organisms  are  in  the 
)od  one  is  about  to  can  or  bottle;  but  we  do  know  that  most  fruits 
re  not  favorable  to  the  growth  of  bacteria,  and,  as  a  rule,  the  yeasts 
rhich  grow  in  fruits  and  fruit  juice  can  be  destroyed  by  cooking  ten 
r  fifteen  minutes  at  a  temperature  of  212°  F.  If  no  living  organisms 
re  left,  and  the  sterilization  of  all  appliances  has  been  thorough,  there 
*  no  reason  why  the  fruit,  if  properly  sealed,  should  not  keep,  with 
ut  slight  change  of  texture  or  flavor,  for  a  year  or  longer,  although 
wined  fruits  undergo  gradual  change  and  deterioration  even  under 
be  most  favorable  conditions. 

When  fruit  is  preserved  with  a  large  amount  of  sugar  (a  pound  of 
ugar  to  a  pound  of  fruit)  it  does  not  need  to  be  hermetically  sealed 
o  protect  it  from  bacteria  and  yeasts,  because  the  thick,  sugary  sirup 
ormed  is  not  favorable  to  their  growth.  However,  the  self -sealing 
&rs  are  much  better  than  keeping  such  fruit  in  large  receptacles,  from 
rhich  it  is  taken  as  needed,  because  molds  grow  freely  on  moist, 
ugary  substances  exposed  to  the  air. 

MOLDS  AND  MOLDING. 

Every  housekeeper  is  familiar  with  molds  which,  under  favorable 

tonditions  of  warmth  and  moisture,  grow  upon  almost  any  kind  of 

an 


8 

organic  material.  This  is  seen  in  damp,  warm  weather,  when  mok« 
form  in  a  short  time  on  all  sorts  of  starchy  foods,  such  as  boiled  pott 
toes,  bread,  mush,  etc.,  as  well  as  fresh,  canned,  and  preserved  fruits 

Molds  develop  from  spore§  which  are  always  floating  about  in  tbf 
air.  When  a  spore  falls  upon  a  substance  containing  moisture  asi 
suitable  food  it  sends  out  a  fine  thread,  which  branches  and  work*  fe 
way  over  and  into  the  attacked  substance.  In  a  short  time  spore?  if 
produced  and  the  work  of  reproduction  goes  on. 

In  the  first  stages  molds  are  white  or  light  gray  and  hardly  ami- 
able; but  when  spores  develop  the  growth  gradually  becomes  colored. 
In  fact,  the  conditions  of  advanced  growth  might  be  likened  to  tbo* 
of  a  flower  garden.  The  threads — mycelium — might  be  Honed  to 
the  roots  of  plants  and  the  spores  to  the  flower  and  seeds. 

Mold  spores  are  yery  light  and  are  blown  about  by  the  wind  Th* 
are  a  little  heavier  than  air,  and  drop  on  shelves,  tables,  and  floor. 
and  are  easily  set  in  motion  again  by  the  movement  of  a  brush,  dn«tw. 
etc.  If  one  of  these  spores  drops  on  a  jar  of  preserves  or  a  tnmM'? 
of  jelly,  it  will  germinate  if  there  be  warmth  and  moisture  enough  « 
the  storeroom.  Molds  do  not  ordinarily  cause  fermentation  of  canw*l 
foods,  although  they  are  the  common  cause  of  the  decay  of  raw  fruit* 
They  are  not  as  injurious  to  canned  goods  as  are  bacteria  and  jea& 
They  do  not  penetrate  deeply  into  preserves  or  jellies,  or  into  liquid 
or  semiliquids,  but  if  given  time  they  will,  at  ordinary  room  temp** 
ture,  work  all  through  suitable  solid  substances  which  contain  moisture- 
Nearly  every  housekeeper  has  seen  this  in  the  molding  of  a  l<*f « 
bread  or  cake. 

In  the  work  of  canning,  preserving,  and  jelly  making  it  fe  unp°T 
tant  that  the  food  shall  be  protected  from  the  growth  of  molds  ss  *& 
as  the  growth  of  yeasts  and  bacteria. 

To  kill  mold  spores  food  must  be  exposed  to  a  temperature  of  fr* 
150°  F.  to  212°  F.  After  this  it  should  be  kept  in  a  cool,  dry  pi* 
and  covered  carefully  that  no  floating  spore  can  find  lodgment  od  it 
surface. 

STERILIZATION. 

To  sterilize  a  substance  or  thing  is  to  destroy  all  life  and  soured  °* 
life  in  and  about  it.  In  following  the  brief  outline  of  the  structure 
and  work  of  bacteria,  yeasts,  and  molds,  it  has  been  seen  that  dum? 
to  foods  comes  through  the  growth  of  these  organisms  on  or  in  ^ 
food;  also  that  if  such  organisms  are  exposed  to  a  temperature  of  21- 
F.,  life  will  be  destroyed,  but  that  spores  and  a  few  resisting  bacterJ 
are  not  destroyed  at  a  temperature  of  212°  F. ,  unless  exposed  to  it  fo 
two  or  more  hours. 

Bacteria  and  yeasts,  which  are  intimately  mixed  with  food,  are  uU 
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$  easily  destroyed  as  are  those  on  smooth  surfaces,  such  as  the  uten- 
ils  and  jars  employed  in  the  preparation  of  the  food. 

Since  air  and  water,  as  well  as  the  foods,  contain  bacteria  and  yeasts, 
n<l  may  contain  mold  spores,  all  utensils  used  in  the  process  of  pre- 
crving  foods  are  liable  to  be  contaminated  with  these  organisms. 
ror  this  reason  all  appliances,  as  well  as  the  food,  must  be  sterilized. 

Stewpans,  spoons,  strainers,  etc.,  may  be  put  on  the  fire  in  cold  or 
►oiling  water  and  boiled  ten  or  fifteen  minutes.  Tumblers,  bottles, 
;1ass  jars,  and  coverd  should  be  put  in  cold  water  and  heated  gradually 
o  the  boiling  point,  and  then  boiled  for  ten  or  fifteen  minutes.  The 
its  must  be  taken  one  at  a  time  from  the  boiling  water  at  the  moment 
hey  are  to  be  filled  with  the  boiling  food.  The  work  should  be  done 
d  a  well  swept  and  dusted  room,  and  the  clothing  of  the  workers  and 
he  towels  used  should  be  clean.  The  food  to  be  sterilized  should  be 
>erf  ectly  sound  and  clean. 

As  in  this  bulletin  we  have  only  to  do  with  fruits,  it  will  not  be  nee- 
ssary  to  say  anything  more  about  long  cooking  at  a  high  temperature. 

In  canning  fruits  it  is  well  to  remember  that  the  product  is  more 
atisfactory  if  heated  gradually  to  the  boiling  point  and  then  cooked 
he  given  time. 

UTEH8H.S  HEEDED  FOB  CASVTSGt  AND  PRESERVING. 

In  preserving,  canning,  and  jelly  making  iron  or  tin  utensils  should 
lever  be  used.  The  fruit  acids  attack  these  metals  and  so  give  a  bad 
olor  and  metallic  taste  to  the  products.  The  preserving  kettles  should 
>e  porcelain  lined,  enameled,  or  of  a  metal  that  will  not  form  trouble- 
ome  chemical  combinations  with  fruit  juices.  The  kettles  should  be 
troad  rather  than  deep,  as  the  fruit  should  not  be  cooked  in  deep 
ayers.  Nearly  all  the  necessary  utensils  may  be  found  in  some  ware 
tot  subject  to  chemical  action.  A  list  of  the  most  essential  articles 
bllows: 

Two  preserving  kettles,  1  colander,  1  fine  strainer,  1  skimmer,  1 
adle,  1  large-mouthed  funnel,  1  wire  frying  basket,  1  wire  sieve,  4  long- 
mndled  wooden  spoons,  1  wooden  masher,  a  few  large  pans,  knives 
or  paring  fruit  (plated  if  possible),  flat-bottomed  clothes  boiler, 
wooden  or  willow  rack  to  put  in  the  bottom  of  the  boiler,  iron  tripod 
>r  ring,  squares  of  cheese  cloth.  In  addition,  it  would  be  well  to 
lave  a  flannel  straining  bag,  a  frame  on  which  to  hang  the  bag,  a 
irup  gauge  and  a  glass  cylinder,  a  fruit  pricker,  and  plenty  of  clean 
owels. 

The  regular  kitchen  pans  will  answer  for  holding  and  washing  the 
ruit.  Mixing  bowls  and  stone  crocks  can  be  used  for  holding  the 
ruit  juice  and  pared  fruit.     When  fruit  is  to  be  plunged  into  boiling 
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water  for  a  few  minutes  before  paring,  the  ordinary  stewpans  my  w 
employed  for  this  purpose. 

Scales  are  a  desirable  article  in  every  kitchen,  as  weighing  b  mnfi 
more  accurate  than  the  orduun 
measuring.  Bat,  knowing  tail  i 
large  percentage  of  the  hoosekeep- 
I  ers  do  not  possess  scales,  it  hi- 
I  seemed  wise  to  give  all  the  rul»  ii 
measure  rather' than  weight 

If  canning  is  done  by  the  ovrn 
process,  a  large  sheet  of  asb«*>. 
for  the  bottom  of  the  oven,  will  prr- 
vent  the  crackng  of  jars. 

The  wooden  rack,  on  which  ii* 

bottles   rest  in   the  washboiler.  i- 

made  in   this    manner:    Have  (•> 

yM-L-wirBt-tot.  g^pg  of  wood  measurillg  i  iarj 

high,  1  inch  wide,  and  2  inches  shorter  than  the  length  of  the  boik. 

On  these  pieces  of  wood  tack  thin  strips  of  wood  that  are  li  incbf 

shorter  than  the  width  of  the  boiler. 

These  cross-strips  should  be  about 

1  inch  wide,  and  there  should  be  an  » 

inch  between  two  strips.     This  rack  I 

will  support  the  jars  and  will  admit  ' 

the  free  circulation  of  boiling  water 

about  them.     Young  willow  branch* 

es,  woven  into  a  mat,  also  make  a 

good  bed  for  bottles  and  jars. 

The  wire  basket  is  a  saver  of  time  n 

and  strength  (fig.  1).     The  fruit  to  "~ 

be  peeled  is  put  into  the  basket,  which  is  lowered  into  a  deep  ketth 

partially  filled  with  boiling  water.  After  a  few  minutes  the  baski-i  ■■ 
lifted  from  the  boiling  water,  plunged  for  a  la- 
ment into  cold  water,  and  the  fruit  is  ready  w 
have  the  skin  drawn  off. 

A  strong  wire  sieve  is  a  necessity  when  pom" 
of  fruit  are  to  be  made  (fig.  2).  These  taer"  I 
are  known  as  puree  sieves.  They  are  made "? 
strong  wire  and  in  addition  have  support: 
still  stronger  wire. 
„  A  fruit  pricker  is  easily  made  and  « 

m.8.-FraIt  pricker.  *        _  \   ..  .      ,     ,    j 

time  (fig.   3).     Cut  a  piece  half  an  inch  d>* 

from  a  broad   cork;   press   through   this   a   dozen   or   more   ooar-i 

darning  needles;   tack  the  cork  on  a  piece  of  board.    Strike  u 
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ruit  on  the  bed  of  needles,  and  you  have  a  dozen  holes  at  once. 
Vhen  the  work  is  finished,  remove  the  cork  from  the  board,  wash  and 
ry  thoroughly.  A  little  oil  on  the  needles  will  pre- 
ent  rusting.  With  needles  of  the  size  suggested  there 
*  little  danger  of  the  points  breaking,  but  it  is  worth 
emembering  that  the  use  of  pricking  machines  was 
bandoned  in  curing,  prunes  on.  a  commercial  scale 
q  California  because  the  steel  needles  broke  and 
emained  in  the  fruit. 

A  wooden  vegetable  masher  is  indispensable  when 
aaking  jellies  and  purees  (fig.  4). 

A  sirup  gauge  and  glass  cylinder  (fig.  5  A  and  B) 
.re  not  essential  to  preserving,  canning,  and  jelly 
naking,  but  they  are  valuable  aids  in  getting  the 
ight  proportion  of  sugar  for  fruit  or  jelly.  The 
imp  gauge  costs  about  50  cents  and  the  cylinder 
.bout  25  cents.  A  lipped  cylinder  that  holds  a  little 
>ver  a  gill  is  the  best  size. 
Small  iron  rings,  such  as  sometimes  come  off  the  fig.  4.— wooden vege- 

hub  of    cart  wheels,  may   be      table  masher. 
used  instead  of  a  tripod  for  slightly  raising 
the  preserving  kettles  from  the  hot  stove  or 
range. 

To  make  a  flannel  straining  bag,  take  a  square 
piece  of  flannel  (27  by  27  inches  is  a  good  size), 
fold  it  to  make  a  three-cornered  bag,  stitch 
one  of  the  sides,  cut  the  top  square  across, 
bind  the  opening  with  strong,  broad  tape, 
stitch  on  this  binding  four  tapes  with  which  to 
tie  the  bag  to  a  frame. 

To  use  this  bag,  tie   it  to  a  strong  frame 

or  to  the  backs  of  two  kitchen  chairs.     If  the 

chairs  are  used,  place  some  heavy  articles  in 

them;   or  the  bag  may  hang   on    a  pole   (a 

broom  handle)  which  rests  on  the  backs  of  the 

chairs.      A    high  stool    turned    upside  down 

makes  a  good  support  for  the  bag.      Put  a 

bowl  on  the  floor  under  the  bag,  then  pour  in 

Fro.  5.-Gia«  cylinder  (A^and  the  fruit  juice,  which  will  pass  through  com- 

■irup  gauge  (B).  paratively  clear. 

Before  it  is  used  the  bag  should  be  washed  and  boiled  in  clear 

ffater. 
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8SLECTI0H  AHD  PBEPAKATIOV  OP  THE  FBTJIT. 

The  selection  of  fruit  is  one  of  the  first  steps  in  obtaining  successful 
results.  The  flavor  of  fruit  is  not  developed  until  it  is  fully  ripe,  ta 
the  time  at  which  the  fruit  is  at  its  best  for  canning,  jelly  making 
etc. ,  is  just  before  it  is  perfectly  ripe.  In  all  soft  fruits  the  ferment* 
tive  stage  follows  closely  upon  the  perfectly  ripe  stage;  therefore  it  i> 
better  to  use  underripe  rather  than  overripe  fruit.  This  is  especalh 
important  in  jelly  making  for  another  reason  also:  In  overripe  fruit 
the  pectin  begins  to  lose  its  jelly-making  quality. 

All  fruits  should,  if  possible,  be  freshly  picked  for  preserving,  cu* 
ning,  and  jelly  making.  No  imperfect  fruit  should  be  canned  or  pr^ 
served.  Gnarly  fruit  may  be  used  for  jellies  or  marmalades  by  cutting 
out  defective  portions.  Bruised  spots  should  be  cut  out  of  peach* 
and  pears.  In  selecting  small-seeded  fruits,  like  berries,  for  canning 
those  having  a  small  proportion  of  seed  to  pulp  should  be  chosen,  lo 
dry  seasons  berries  have  a  larger  proportion  of  seeds  to  pulp  than  id  t 
wet  or  normal  season,  and  it  is  not  wise  to  can  or  preserve  such  Irak 
unless  the  seeds  are  removed.  The  fruit  should  be  rubbed  through  * 
sieve  that  is  fine  enough  to  keep  back  the  seeds.  The  strained  pulp 
can  be  preserved  as  a  pur6e  or  marmalade. 

When  fruit  is  brought  into  the  house  put  it  where  it  will  keep  ctwl 
and  crisp  until  you  are  ready  to  use  it. 

The  preparation  of  fruit  for  the  various  processes  of  preserving  i- 
the  second  important  step.    System  will  do  much  to  lighten  the  wort 

Begin  by  having  the  kitchen  swept  and  dusted  thoroughly,  ths: 
there  need  not  be  a  large  number  of  mold  spores  floating  about*  Du*t 
with  a  damp  cloth.  Have  plenty  of  hot  water  and  pans  in  which  ja> 
and  utensils  may  be  sterilized.  Have  at  hand  all  necessary  utensil* 
towels,  sugar,  etc. 

Prepare  only  as  much  fruit  as  can  be  cooked  while  it  still  retain*  it- 
color  and  crispness.  Before  beginning  to  pare  fruit  have  some  sirup 
ready,  if  that  is  to  be  used,  or  if  sugar  is  to  be  added  to  the  fruit  hat; 
it  weighed  or  measured. 

Decide  upon  the  amount  of  fruit  you  will  cook  at  one  time,  then 
have  two  bowls — one  for  the  sugar  and  one  for  the  fruit — that  *ii! 
hold  just  the  quantity  of  each.  As  the  fruit  is  pared  or  hulled,  as  thi 
case  may  be,  drop  it  into  its  measuring  bowL  When  the  measure  c> 
full  put  the  fruit  and  sugar  in  the  preserving  kettle.  While  thk  n 
cooking  another  measure  may  be  prepared  and  put  in  the  second  prr 
serving  kettle.  In  this  way  the  fruit  is  cooked  quickly  and  put  in  O 
jars  and  sealed  at  once,  leaving  the  pans  ready  to  sterilize  another  «i 
of  jars. 

If  the  fruit  is  to  be  preserved  or  canned  with  sirup,  it  may  be  puf 
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into  the  jars  as  fast  as  it  is  prepared.  As  soon  as  a  jar  is  full,  pour 
in  enough  sirup  to  cover  it. 

If  several  people  are  helping  and  large  kettles  are  being  used  for 
:he  preserving,  or  where  fruit  (like  quinces  and  hard  pears)  must  be 
irst  boiled  in  clear  water,  the  pared  fruit  should  be  dropped  into  a 
X)wl  of  cold  water  made  slightly  acid  with  lemon  juice  (one  tablespoonful 
)f  lemon  juice  to  a  quart  of  water).    This  will  keep  the  fruit  white. 

All  large,  hard  fruit  must  be  washed  before  paring.  Quinces  should 
)e  rubbed  with  a  coarse  towel  before  they  are  washed. 

If  berries  must  be  washed,  do  the  work  before  stemming  or  hulling 
hem.  The  best  way  to  wash  berries  is  to  put  a  small  quantity  into  a 
colander  and  pour  cold  water  over  them;  then  turn  them  on  a  sieve  to 
Irain.  All  this  work  must  be  done  quickly  that  the  fruit  may  not 
ibsorb  much  water. 

Do  not  use  the  fingers  for  hulling  strawberries*  A  simple  huller 
»n  be  bought  for  five  cents. 

If  practicable  pare  fruit  with  a  silver  knife,  so  as  not  to  stain  or 
larken  the  product.  The  quickest  and  easiest  way  to  peel  peaches  is 
to  drop  them  into  boiling  water  for  a  few  minutes.  Have  a  deep 
kettle  a  little  more  than  half  full  of  boiling  water;  fill  a  wire  basket 
with  peaches;  put  a  long-handled  spoon  under  the  handle  of  the  basket 
rod  lower  into  the  boiling  water.  At  the  end  of  three  minutes  lift  the 
basket  out  by  slipping  the  spoon  under  the  handle.  Plunge  the  basket 
for  a  moment  into  a  pan  of  cold  water.  Let  the  peaches  drain  a  min- 
ute, then  peel.  Plums  and  tomatoes  may  be  peeled  in  the  same 
Banner. 

If  the  peaches  are  to  be  canned  in  sirup,  put  them  at  once  into  the 
sterilized  jars.  They  may  be  canned  whole  or  in  halves.  If  in  halves, 
remove  nearly  all  the  stones  or  pits.  For  the  sake  of  the  flavor,  a  few 
stones  should  be  put  in  each  jar. 

When  preparing  cherries,  plums,  or  crab  apples  for  canning  or  pre- 
serving, the  stem  or  a  part  of  it  may  be  left  on  the  fruit. 

When  preparing  to  make  jelly  have  ready  the  cheese-cloth  strainer, 
snameled  colander,  wooden  spoons,  vegetable  masher,  measures,  tum- 
blers, preserving  kettles,  and  sugar. 

If  currant  jelly  is  to  be  made,  free  the  fruit  from  leaves  and  lasge 
rtems.  If  the  jelly  is  to  be  made  from  any  of  the  other  small  fruits, 
the  stems  and  hulls  must  be  removed. 

When  the  jelly  is  to  be  made  from  any  of  the  large  fruits  the 

Important  part  of  the  preparation  is  to  have  the  fruit  washed  clean, 

then  to  remove  the  stem  and  the  blossom  end.     Nearly  all  the  large 

fruits  are  better  for  having  the  skin  left  on.     Apples  and  pears  need 

not  be  cored.    There  is  so  much  gummy  substance  in  the  cores  of 

quinces  that  it  is  best  not  to  use  this  portion  in  making  fine  jelly, 
an 
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MAxnre  h&up  fob  mi  nr  CAinrae  abb  frbbevhs. 

Such  sirups  as  are  used  in  canning  and  preserving  are  made  with 
varying  proportions  of  water  and  sugar.  When  the  proportion  <>f 
sugar  is  large  and  that  of  the  water  small  the  sirup  is  said  to  be  heavy 
When  the  water  predominates  the  sirup  is  light. 

There  are  several  methods  of  measuring  the  proportion  of  sugar  it 
a  sirup.  The  most  scientific  and  accurate  is  with  the  sirup  gauge.  Cart- 
ful measurement  or  weighing  is,  however,  quite  satisfactory  for  all 
ordinary  work  if  the  sirup  need  not  be  boiled  &  long  time.  In  boilifi? 
the  water  evaporates  and  the  sirup  grows  thicker  and  richer.  The 
amount  of  evaporation  depends  upon  the  surface  exposed  and  the 
pressure  of  the  atmosphere.  For  example,  if  a  large  quantity  of  sirup 
is  boiled  in  a  deep  kettle  the  evaporation  will  not  be  rapid  If  ti* 
same  quantity  of  sirup  were  boiled  the  same  length  of  time  in  a  brwi 
shallow  kettle  the  water  would  evaporate  more  rapidly  and  the  sirup 
would  be  thicker  and  heavier*  If  a  given  quantity  of  sirup  wm 
boiled  the  same  length  of  time  in  a  high  altitude,  Colorado  for  exuu 
pie,  and  at  the  sea  level,  it  would  be  found  that  the  sirup  boiled  at  ti* 
sea  level  would  be  thicker  and  less  in  volume  than  that  boiled  in  Colo- 
rado. From  this  it  will  be  seeu  that  it  is  difficult  to  say  what  prop!- 
tion  of  sugar  a  sirup  will  contain  after  it  has  been  boiling  ten  or  more 
minutes.  Of  course  by  the  use  of  the  sirup  gauge  the  proportion  uf 
sugar  in  a  sirup  may  be  ascertained  at  any  stage  of  the  boiling.  After 
all,  however,  it  is  possible  to  measure  sugar  and  water  so  that  you  cu 
know  the  percentage  of  sugar  when  the  sirup  begins  to  boil.  The  fo 
lowing  statement  gives  the  percentage  of  sugar  at  the  time  when  ti* 
sirup  has  been  boiling  one  minute  and  also  what  kind  of  sirup  is  suit* 
ble  for  the  various  kinds  of  fruit: 

One  pint  sugar  and  1  gill  of  water  gives  sirup  of  40°  density:  Use  lor  proend 
strawberries  and  cherries. 

One  pint  sugar  and  one-half  pint  water  gives  sirup  of  32°  density. 

One  pint  sugar  and  3  gills  water  gives  sirup  of  28°  density:  Use  either  this  or  tf 
preceding  for  preserved  peaches,  plums,  quinces,  currants,  etc 

One  pint  sugar  and  1  pint  water  gives  sirup  of  24°  density:  Use  lor  cannd  ** 
fruits. 

One  pint  sugar  and  1}  pints  water  gives  sirup  of  17°  density. 

One  pint  sugar  and  2  pints  water  gives  sirup  of  14°  density:  Use  either  of  tit* 
two  light  sirups  for  canned  pears,  peaches,  sweet  plums,  and  cherries,  raspbem* 
blueberries,  and  blackberries. 

The  lightest  sirups  may  be  used  for  filling  up  the  jars  after  they  are 
taken  from  the  oven  or  boiler.  The  process  of  making  a  sirup  i* vcrf 
simple,  but  there  are  a  few  points  that  must  be  observed  if  sirup  w1 
fruit  are  to  be  perfect  Put  the  sugar  and  water  in  the  saucepan  ^ 
stir  on  the  stove  until  all  the  sugar  is  dissolved.  Heat  slowly  to  '■* 
boiling  point  and  boil  gently  without  stirring.     The  length  of  U^ 
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that  the  sirup  should  boil  will  depend  upon  how  rich  it  is  to  be.  All 
urups  are  better  for  boiling  from  ten  to  thirty  minutes.  If  rich 
urups  are  boiled  hard,  jarred,  or  stirred  they  are  apt  to  crystallize, 
rhe  sirup  may  be  made  a  day  or  two  in  advance  of  canning  time. 
Die  light  sirups  will  not  keep  long  unless  sealed,  but  the  heavy  sirups 
leep  well  if  covered  well. 

TJ8E  OF  THE  SIRUP  GAUGE. 

The  sirup  gauge  is  a  graduated  glass  tube,  with  a  weighted  bulb, 
that  registers  from  0°  to  50°,  and  that  is  employed  to  determine  the 
quantity  of  sugar  contained  in  a  sirup. 

If  this  gauge  is  placed  in  pure  water  the  bulb  will  rest  on  the  bottom 
>f  the  cylinder  or  other  container.  If  sugar  be  dissolved  in  the  water 
:he  gauge  will  begin  to  float.  The  more  sugar  there  is  dissolved  in 
Jie  water  the  higher  the  gauge  will  rise.  In  making  tests  it  is  essential 
that  the  sirup  should  be  deep  enough  to  reach  the  zero  point  of  the 
gauge.  If  a  glass  cylinder  holding  about  half  a  gill  is  filled  to  about 
two-thirds  its  height,  and  the  gauge  is  then  placed  in  the  cylinder,  the 
juantity  of  sugar  in  the  sirup  will  be  registered  on  the  gauge. 

Experiments  have  demonstrated  that  when  sugar  is  dissolved  and 
heated  in  fruit  juice,  if  the  sirup  gauge  registers  25°,  the  proportion  of 
sugar  is  exactly  right  for  combining  with  the  pectin  bodies  to  make 
jelly.  The  sirup  gauge  and  the  glass  cylinder  must  both  be  heated 
gradually  that  the  hot  sirup  may  not  break  them.  If  the  gauge 
registers  more  than  25°,  add  a  little  more  fruit  juice.  If,  on  the  other 
band,  it  registers  less  than  25°,  add  more  sugar.  In  making  sirups 
for  canning  and  preserving  fruits,  the  exact  amount  of  sugar  in  a 
sirup  may  be  ascertained  at  any  stage  of  boiling,  and  the  sirup  be 
made  heavier  by  adding  sugar,  or  lighter  by  adding  water,  as  the  case 
demands. 

CAHHING  FRUIT. 

This  method  of  preserving  fruit  for  home  use  is  from  all  points  the 
most  desirable.  It  is  the  easiest  and  commonly  considered  the  most 
economical  and  the  best,  because  the  fruit  is  kept  in  a  soft  and  juicy 
condition  in  which  it  is  believed  to  be  easily  digested.  The  wise 
housekeeper  will  can  her  principal  fruit  supply,  making  only  enough 
rich  preserves  to  serve  for  variety  and  for  special  occasions. 

The  success  of  canning  depends  upon  absolute  sterilization.  If  the 
proper  care  is  exercised  there  need  be  no  failure,  except  in  rare  cases, 
when  a  spore  has  developed  in  the  can.  There  are  several  methods  of 
canning;  and  while  the  principle  is  the  same  in  all  methods,  the  condi- 
tions under  which  the  housekeeper  must  do  her  work  may,  in  her  case, 
make  one  method  more  convenient  than  another.  For  this  reason 
three  will  be  given  which  are  considered  the  best  and  easiest.     These 
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are:  Cooking  the  f rait  in  the  jars  in  an  oven;  cooking  the  fruit  in  tbr 
jars  in  boiling  water;  and  stewing  the  fruit  before  it  is  put  in  the  j«\ 
The  quantity  of  sugar  may  be  increased  if  the  fruit  is  liked  sweet 

It  is  most  important  that  the  jars,  covers,  and  rubber  rings  be  it 
perfect  condition.  Examine  each  jar  and  cover  to  see  that  there  fe  do 
defect  in  it.  Use  only  fresh  rubber  rings,  for  if  the  rubber  is  net 
soft  and  elastic  the  sealing  will  not  be  perfect.  Each  year  number? 
of  jars  of  fruit  are  lost  because  of  the  false  economy  in  using  an  <>li 
ring  that  has  lost  its  softness  and  elasticity.  Having  the  jars,  cover*, 
and  rings  in  perfect  condition,  the  next  thing  is  to  wash  and  sterilize 
them. 

Have  two  pans  partially  filled  with  cold  water.  Put  some  jar*  ii 
one,  laying  them  on  their  sides,  and  some  covers  in  the  other.  Pbce 
the  pans  on  the  stove  where  the  water  will  heat  to  the  boiling  point 
The  water  should  boil  at  least  ten  or  fifteen  minutes.  Have  on  tta 
stove  a  shallow  milk  pan  in  which  there  is  about  2  inches  of  boiling 
water.  Sterilize  the  cups,  spoons,  and  funnel,  if  you  use  one,  *<v 
immersing  in  boiling  water  for  a  few  minutes.  When  ready  to  pet 
the  prepared  fruit  in  the  jars  slip  a  broad  skimmer  under  a  jar  ar.<: 
lift  it  and  drain  free  of  water.  Set  the  jar  in  the  shallow  milk  pte 
and  fill  to  overflowing  with  the  boiling  fruit.  Slip  a  silver-platod 
knife  or  the  handle  of  a  spoon  around  the  inside  of  the  jar,  that  th? 
fruit  and  juice  may  be  packed  solidly.  Wipe  the  rim  of  the  jar%  A'r 
the  rubber  ring  in  boiling  water  and  put  it  smoothly  on  the  jar,  th  c 
put  on  the  cover  and  fasten.  Place  the  jar  on  a  board  and  out  of  t 
draft  of  cold  air.  The  work  of  filling  and  sealing  must  be  done  rat- 
idly,  and  the  fruit  must  be  boiling  hot  when  it  is  put  into  the  jars.  If 
screw  covers  are  used,  it  will  be  necessary  to  tighten  them  after  th*- 
glass  has  cooled  and  contracted.  When  the  fruit  is  cold  wipe  the  jar* 
with  a  wet  cloth.  Paste  on  the  labels,  if  any,  and  put  the  jar?  cc 
shelves  in  a  cool,  dark  closet. 

In  canning,  any  proportion  of  sugar  may  be  used,  or  fruit  may  t? 
canned  without  the  addition  of  any  sugar.  However,  that  which  .* 
designed  to  be  served  as  a  sauce  should  have  the  sugar  cooked  with  it 
Fruit  intended  for  cooking  purposes  need  not  have  the  sugar  addri 
to  it 

Juicy  fruits,  such  as  berries  and  cherries,  require  little  or  no  watK 
Strawberries  are  better  not  to  have  water  added  to  them.  The  on!;- 
exception  to  this  is  when  they  are  cooked  in  a  heavy  sirup. 


12  quarts  of  raspberries. 
2  quarts  of  sugar. 

Put  2  quarts  of  the  fruit  in  the  preserving  kettle;  heat  slowly  <* 
the  stove;  crush  with  a  wooden  vegetable  masher;  spread  a  square  i1' 
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leese  cloth  oyer  a  bowl,  and  turn  the  crushed  berries  and  juice  into. 
•  Press  oat  the  juice,  which  turn  into  the  preserving  kettle.  Add 
le  sugar  and  put  on  the  stove;  stir  until  the  sugar  is  dissolved.  When 
le  sirup  begins  to  boil,  add  the  remaining  10  quarts  of  berries.  Let 
lem  heat  slowly.  Boil  ten  minutes,  counting  from  the  time  they 
egin  to  bubble.  Skim  well  while  boiling.  Put  in  cans  and  seal  as 
LrectecL  v 

RASPBERRIES  AND  OTJRRANTS. 

10  quarts  of  raspberries. 

3  quarts  of  durante. 
2}  quarts  of  sugar. 

Heat,  crush,  and  press  the  juice  from  the  currants  and  proceed  as 
irected  for  raspberries. 

BLACKBERRIES. 

The  same  as  for  raspberries. 

CURRANTS. 

12  quarts  of  currants. 

4  quarts  of  sugar. 

Treat  the  same  as  for  raspberries. 

GOOSEBERRIES. 

6  quarts  of  berries. 
1}  quarts  of  sugar. 
1  pint  of  water. 

For  green  gooseberries  dissolve  the  sugar  in  the  water,  then  add  the 
rait  and  cook  fifteen  minutes.  Ripe  gooseberries  are  to  be  treated 
tie  same  as  the  green  fruit,  but  use  only  half  as  much  water, 
rreen  gooseberries  may  also  be  canned  the  same  as  rhubarb  (see 
•.  22). 

BLUEBERRIES. 

12  quarts  of  berries. 
1  quart  of  sugar. 
1  pint  of  water. 

Put  water,  berries,  and  sugar  in  the  preserving  kettle;  heat  slowly, 
foil  fifteen  minutes,  counting  from  the  time  the  contents  of  the  kettle 
legin  to  bubble. 

0HERRTES. 

6  quarts  of  cherries. 
1}  quarts  of  sugar. 
J  pint  of  water. 

Measure  the  cherries  after  the  stems  have  been  removed.  Stone 
hem  or  not,  as  you  please.  If  you  stone  them  be  careful  to  save  all 
he  juice.     Put  the  sugar  and  water  in  the  preserving  kettle  and  stir 
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over  the  fire  until  the  sugar  is  dissolved.     Put  in  the  cherries  and  bat 
slowly  to  the  boiling  point.     Boil  ten  minutes,  skimming  carefullv. 


6  quarts  of  grapes. 
1  quart  of  sugar. 
1  gill  of  water. 

Squeeze  the  pulp  of  the  grapes  out  of  the  skins.  Cook  the  palp 
five  minutes  and  then  rub  through  a  sieve  that  is  fine  enough  to  bold 
back  the  seeds.  Put  the  water,  skins,  and  pulp  into  the  preserviif 
kettle  and  heat  slowly  to  the  boiling  point.  Skim  the  fruit  and  tl>t 
add  the  sugar.     Boil  fifteen  minutes. 

Sweet  grapes  may  be  canned  with  less  sugar;  very  sour  ones  tt*t 
have  more. 


i- 


Cut  the  rhubarb  when  it  is  young  and  tender.     Wash  it  thorough 
and  then  pare;  cut  into  pieces  about  2  inches  long.     Pack  in  sterib*. 
jars.     Fill  the  jars  to  overflowing  with  cold  water  and  let  them  sfcu 
ten  minutes.     Drain  off  the  water  and  fill  again  to  overflowing  *.i 
fresh   cold  water.      Seal  with   sterilized   rings  and  covers.     WIr 
required  for  use,  treat  the  same  as  fresh  rhubarb. 

Green  gooseberries  may  be  canned  in  the  same  manner.  Bhufar 
may  be  cooked  and  canned  with  sugar  in  the  same  manner  as  gw». 
berries. 

PEACHES. 

8  quarto  of  peaches. 
1  quart  of  sugar. 
3  quarto  of  water. 

Put  the  sugar  and  water  together  and  stir  over  the  fire  until  v 
sugar  is  dissolved.  When  the  sirup  boils  skim  it.  Draw  the  ketr 
back  where  the  sirup  will  keep  hot  but  not  boil. 

Pare  the  peaches,  cut  in  halves,  and  remove  the  stones,  unless  y»" 
prefer  to  can  the  fruit  whole. 

Put  a  layer  of  the  prepared  fruit  into  the  preserving  kettle  ar 
cover  with  some  of  the  hot  sirup.     When  the  fruit  begins  to  '■• 
skim  carefully.     Boil  gently  for  ten  minutes,  then  put  in  the  jar*  a* 
seal.     If  the  fruit  is  not  fully  ripe  it  may  require  a  little  longer  v: 
to  cook.     It  should  be  so  tender  that  it  may  be  pierced  easily  wi:» 
silvcr  fork.     It  is  best  to  put  only  one  layer  of  fruit  in  the  pre^r.  \ 
kettle.     While  this  is  cooking  the  fruit  for  the  next  batch  ma;. 
pared* 

Jf  K  A  WiS. 

If  the  fruit  is  ripe  it  may  be  treated  exactly  the  same  as  peart  * 
If,  on  the  other  hand,  it  is  rather  hard  it  must  be  cooked  iron.  ■ 
tender  that  a  silver  fork  will  pierce  it  readily. 
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4  quarts  of  pared,  cored,  and  quartered  quinces. 
1}  quarts  of  sugar. 
2  quarts  of  water. 

Rub  the  fruit  hard  with  a  coarse,  crash  towel,  then  wash  and  drain, 
arc,  quarter,  and  core;  drop  the  pieces  into  cold  water  (see  p.  17). 
ut  the  fruit  in  the  preserving  kettle  with  cold  water  to  cover  it  gen- 
•ously.  Heat  slowly  and  simmer  gently  until  tender.  The  pieces 
ill  not  all  require  the  same  time  to  cook.  Take  each  piece  up  as 
K>n  as  it  is  so  tender  that  a  silver  fork  will  pierce  it  readily.  Drain 
i  a  platter.  Strain  the  water  in  which  the  fruit  was  cooked  through 
leese  cloth.  Put  two  quarts  of  the  strained  liquid  and  the  sugar  into 
te  preserving  kettle;  stir  over  the  fire  until  the  sugar  is  dissolved. 
Then  it  boils  skim  well  and  put  in  the  cooked  fruit.  Boil  gently  for 
x>ut  twenty  minutes. 


6  quarts  of  apples. 
1}  quarts  of  sugar. 
2  quarts  of  water. 

Put  the  sugar  and  water  into  the  preserving  kettle.    Stir  over  Hie 
re  until  the  sugar  is  dissolved.     When  the  sirup  boils  skim  it* 
Wash  the  fruit,  rubbing  the  blossom  end  well.     Put  it  in  the  boil- 
\g  sirup,  and  cook  gently  until  tender.     It  will  take  from  twenty  to 
fty  minutes,  depending  upon  the  kind  of  crab  apples. 

FLT7XS. 

S  quarts  of  plums. 
2  quarts  of  sugar. 
1  pint  of  water. 

Nearly  all  kinds  of  plums  can  be  cooked  with  the  skins  on.  If  it  is 
asired  to  remove  the  skin  of  any  variety,  plunge  them  in  boiling 
ater  for  a  few  minutes.  When  the  skins  are  left  on,  prick  them 
loroughly  to  prevent  bursting.     (See  fruit  pricker,  p.  14.) 

Put  the  sugar  and  water  into  the  preserving  kettle  and  stir  over  the 
re  until  the  sugar  is  dissolved.  Wash  and  drain  the  plums.  Put 
>rae  of  the  fruit  in  the  boiling  sirup.  Do  not  crowd  it.  Cook  five 
tinutes;  fill  and  seal  the  jars.  Put  more  fruit  in  the  sirup.  Continue 
i  this  manner  until  all  the  fruit  is  done.  It  may  be  that  there  will 
ot  be  sufficient  sirup  toward  the  latter  part  of  the  work;  for  this 
2&son  it  is  well  to  have  a  little  extra  sirup  on  the  back  of  the  stove. 


Wash  the  tomatoes  and  plunge  into  boiling  water  for  five  minutes, 
'are  and  slice,  and  then  put  into  the  preserving  kettle;  set  the  kettle 
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on  an  iron  ring.  Heat  the  tomatoes  slowly,  stirring  frequently  frofi 
the  bottom.  Boil  for  thirty  minutes,  counting  from  the  time  ti» 
vegetable  begins  actually  to  boil.     Put  in  sterilized  jars  and  seal 

WHOLE  TOMATOES. 

8  quarts  of  medium-sized  tomatoes. 
4  quarts  of  sliced  tomatoes. 

Put  the  pared  and  sliced  tomatoes  into  a  stewpan  and  cook  as  directed 
for  stewed  tomatoes.  When  they  have  been  boiling  twenty  minnt^ 
take  from  the  fire  and  rub  through  a  strainer.     Return  to  the  fire. 

While  the  sliced  tomatoes  are  cooking,  pare  the  whole  tomatoes  aai 
put  them  in  sterilized  jars.  Pour  into  the  jars  enough  of  the  stewai 
and  strained  tomato  to  fill  all  the  interstices.  Put  the  uncovered  j&ft 
in  a  moderate  oven,  placing  them  on  a  pad  of  asbestos  or  in  shallow 
pans  of  hot  water.  Let  the  vegetable  cook  in  the  oven  for  half  12 
hour.  Take  from  the  oven  and  fill  to  overflowing  with  boiling  ht*. 
strained  tomato,  then  seal.  If  there  is  any  of  the  strained  tooifo 
left,  can  it  for  sauces. 

CAHNED  FRUIT  COOKED  Iff  THE  OVSY. 

This  method  of  canning  fruit,  in  the  opinion  of  the  writer,  is  theo* 
to  be  preferred.  The  work  is  easily  and  quickly  done,  and  the  fn  t 
retains  its  shape,  color,  and  flavor  better  than  when  cooked  in  the  pre- 
serving kettle. 

Cover  the  bottom  of  the  oven  with  a  sheet  of  asbestos,  the  kM 
plumbers  employ  in  covering  pipes.  It  is  very  cheap  and  may  usuallr 
be  found  at  plumbers'  shops.  If  the  asbestos  is  not  available,  pat  ir> 
the  oven  shallow  pans  in  which  there  are  about  two  inches  of  boiling 
water. 

Sterilize  the  jars  and  utensils.  Make  the  sirup;  prepare  the  fruit 
the  same  as  for  cooking  in  the  preserving  kettle.  Fill  the  hot  jar* 
with  it,  and  pour  in  enough  sirup  to  fill  the  jar  solidly.  Run  the  hi*!* 
of  a  silver-plated  knife  around  the  inside  of  the  jar.  Place  the  jar>  - 
the  oven,  either  on  the  asbestos  or  in  the  pan  of  water.  The  ov«: 
should  be  moderately  hot.  Cook  the  fruit  ten  minutes;  remove  frv» 
the  oven  and  fill  the  jar  with  boiling  sirup.  Wipe  and  seal.  P&* 
the  jars  on  a  board  and  out  of  a  draft  of  air.  If  the  screw  covers  ai» 
used  tighten  them  after  the  glass  has  cooled. 

Large  fruits,  such  as  peaches,  pears,  quinces,  crab  apples,  etc,  *V 
require  about  a  pint  of  sirup  to  each  quart  jar  of  fruit.  The  small  fntf 
will  require  a  little  over  half  a  pint  of  sirup. 

The  amount  of  sugar  in  each  quart  of  sirup  should  be  regulated  to  <ui 
the  fruit  with  which  it  is  to  be  used.  The  data  on  page  18  will  \* » 
guide.  The  quantities  given  will  not  make  the  fruit  very  sweet  A* 
quantity  of  sugar  may  be  increased  or  diminished  to  suit  the  taste. 
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CASHED  PBXTIT  COOKED  IN  A  WATEB  BATH. 

Prepare  the  fruit  and  sirup  as  for  cooking  in  the  oven. 
Fill  the  sterilized  jars  and  put  the  covers  on  loosely.     Have  a  wooden 
ck  in  the  bottom  of  a  wash  boiler  (see  p.  14).     Put  in  enough  warm 
iter  to  come  to  about  i  inches  above  the  rack.     Place  the  filled  jars 

the  boiler,  but  do  not  let  them  touch  one  another.  Pack  clean  white 
tton  rags,  or  perhaps  better,  cotton  rope,  between  and  around  the 
rs  to  prevent  them  from  striking  one  another  when  the  water  begins 

boil.  Cover  the  boiler  and  let  the  fruit  cook  ten  minutes  from  the 
ne  the  water  surrounding  it  begins  to  boil. 

Draw  the  boiler  back  and  take  off  the  cover.  When  the  steam 
isses  off  take  out  one  jar  at  a  time  and  place  in  a  pan  of  boiling 
ater  beside  the  boiler,  fill  up  with  boiling  sirup,  and  seal.  Put  the 
rs  on  a  board  and  do  not  let  cold  air  blow  upon  them.  If  screw 
>vers  are  used  tighten  them  when  the  glass  has  cooled  and  contracted. 

PBESESVUTG  FRUIT. 

In  the  case  of  most  fruits,  canning  with  a  little  sugar  is  to  be  pre- 
jrred  to  preserving  with  a  large  quantity  of  sugar.  There  are,  how- 
rer,  some  fruits  that  are  only  good  when  preserved  with  a  good  deal 
f  sugar.  Of  course,  such  preparations  of  fruit  are  only  desirable  for 
ocasional  use.  The  fruits  best  adapted  for  preserving  are  strawber- 
ies,  sour  cherries,  sour  plums,  and  quinces.  Such  rich  preparations 
lould  be  put  up  in  small  jars  or  tumblers. 


Use  equal  weights  of  sugar  and  strawberries.  Put  the  strawberries 
1  the  preserving  kettle  in  layers,  sprinkling  sugar  over  each  layer, 
'he  fruit  and  sugar  should  not  be  more  than  4  inches  deep.  Place 
le  kettle  on  the  stove  and  heat  the  fruit  and  sugar  slowly  to  the  boil- 
lg  point.  When  it  begins  to  boil  skim  carefully.  Boil  ten  minutes, 
Dunting  from  the  time  the  fruit  begins  to  bubble.  Pour  the  cooked 
ruit  imto  platters,  having  it  about  2  or  8  inches  deep.  Place  the 
latters  in  a  sunny  window,  in  an  unused  room,  for  three  or  four 
ays.  In  that  time  the  fruit  will  grow  plump  and  firm,  and  the  sirup 
rill  thicken  almost  to  a  jelly.  Put  this  preserve,  cold,  into  jars  or 
amblers. 

WHITE  CURRANTS. 

Select  large,  firm  fruit,  remove  the  stems,  and  proceed  as  for  straw- 
•ernes.  

The  sour  cherries,  such  as  Early  Richmond  and  Montmorency,  are 
test  for  this  preserve.  Remove  the  stems  and  stones  from  the  cherries 
nd  proceed  as  for  strawberry  preserve. 
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CHERRIES  PRESERVED  WITH  OURRAHT  JUICE. 

12  quarts  of  cherries. 

3  quarts  of  currants.  *   - 
2  quarts  of  sugar. 

Put  the  currants  in  the  preserving  kettle  and  on  the  fire.  Wta 
they  boil  up  crush  them  and  strain  through  cheese  cloth,  pressing  oti 
all  the  juice. 

Stem  and  stone  the  cherries,  being  careful  to  save  all  the  juice.  IV. 
the  cherries,  fruit  juice,  and  sugar  in  the  preserving  kettle.  Heat  b 
the  boiling  point  and  skim  carefully.  Boil  for  twenty  minutes.  Put 
in  sterilized  jars  or  tumblers.  This  gives  an  acid  preserve.  The 
sugar  may  be  doubled  if  richer  preserves  are  desired. 

PLUM  PRESERVE. 

4  quarts  of  green  gages. 
2  quarts  of  sugar. 

1  pint  of  water. 

Prick  the  fruit  and  put  it  in  a  preserving  kettle.  Cover  generou^r 
with  cold  water.  Heat  to  the  boiling  point  and  boil  gently  for  fa 
minutes.     Drain  well. 

Put  the  sugar  and  water  in  a  preserving  kettle  and  stir  over  the  i* 
until  the  sugar  is  dissolved.  Boil  five  minutes,  skimming  well,  ft* 
the  drained  green  gages  in  this  sirup  and  cook  gently  for  twenty  mis* 
utes.     Put  in  sterilized  jars. 

Other  plums  may  be  preserved  in  the  same  manner.  Hie  skit- 
should  be  removed  from  white  plums. 

QUINCES. 

4  quarts  of  pared,  quartered,  and  cored  quinces. 

2  quarts  of  sugar. 
1  quart  of  water. 

Boil  the  fruit  in  clear  water  until  it  is  tender,  then  skim  out  a*  • 
drain. 

Put  the  2  quarts  of  sugar  and  1  quart  of  water  in  the  present 
kettle;  stir  until  the  sugar  is  dissolved.  Let  it  heat  slowly  to  t 
boiling  point.  Skim  well  and  boil  for  twenty  minutes.  Pour  one-b- 
of  the  sirup  into  a  second  kettle.  Put  one-half  of  the  cooked  a*> 
drained  fruit  into  each  kettle.  Simmer  gently  for  half  an  hour.  tr.  • 
put  in  sterilized  jars.  The  water  in  which  the  fruit  was  boiled  a* 
be  used  with  the  parings,  cores,  and  gnarly  fruit  to  make  jelly. 

FRUIT  PUREES. 

Purees  of  fruit  are  in  the  nature  of  marmalades,  but  they  are  n* 
cooked  so  long,  and  so  retain  more  of  the  natural  flavor  of  the  fn:- 
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bis  is  a  particularly  nice  way  to  preserve  the  small,  seedy  fruits, 
hich  are  to  be  used  in  puddings,  cake,  and  frozen  desserts. 
Free  the  fruit  from  leaves,  stems,  and  decayed  portions.     Peaches 
id  plums  should  have  the  skins  and  stones  removed.     Rub  the  fruit 
rough  a  pur£e  sieve.    To  each  quart  of  the  strained  fruit  add  a  pint 

sugar.  Pack  in  sterilized  jars.  Put  the  covers  loosely  on  the  jars, 
lace  the  jars  on  the  rack  in  the  boiler.     Pour  in  enough  cold  water 

come  half  way  up  the  sides  of  the  jars.  Heat  gradually  to  the  boil- 
s' point  and  boil  thirty  minutes,  counting  from  the  time  when  the 
ater  begins  to  bubble. 

Have  some  boiling  sirup  ready.  As  each  jar  is  taken  from  the 
)iler  put  it  in  a  pan  of  hot  water  and  fill  up  with  the  hot  sirup.     Seal 

once. 

MARMALADES. 

Marmalades  require  great  care  while  cooking  because  no  moisture 
added  to  the  fruit  and  sugar.  If  the  marmalade  is  made  from  ber- 
es  the  fruit  should  be  rubbed  through  a  sieve  to  remove  the  seeds, 
large  fruit  is  used  have  it  washed,  pared,  cored,  and  quartered. 
Measure  the  fruit  and  sugar,  allowing  one  pint  of  sugar  to  each 
lart  of  fruit. 

Rinse  the  preserving  kettle  with  cold  water  that  there  may  be  a 
ight  coat  of  moisture  on  the  sides  and  bottom.  Put  alternate  layers 
f  fruit  and  sugar  in  the  kettle,  having  the  first  layer  fruit.  Heat 
owly,  stirring  frequently.  While  stirring,  break  up  the  fruit  as 
mch  as  possible.  Cook  about  two  hours,  then  put  in  small  sterilized 
.rs. 

FRUIT  PRESERVED  IN  GRAPE  JUICE. 

Any  kind  of  fruit  can  be  preserved  by  this  method,  but  it  is  particu- 
rly  good  for  apples,  pears,'  and  sweet  plums.  No  sugar  need  be  used 
l  this  process. 

Boil  6  quarts  of  grape  juice  in  an  open  preserving  kettle,  until  it  is 
xluced  to  4  quarts.  Have  the  fruit  washed  and  pared,  and,  if  apples 
r  pears,  quartered  and  cored.  Put  4he  prepared  fruit  in  a  preserv- 
lg  kettle  and  cover  generously  with  the  boiled  grape  juice.  Boil 
ently  until  the  fruit  is  clear  and  tender,  then  put  in  sterilized  jars. 

BOXLED  CIDER. 

When  the  apple  crop  is  abundant  and  a  large  quantity  of  cider  is 
mde,  the  housekeeper  will  find  it  to  her  advantage  to  put  up  a  gener- 
us  supply  of  boiled  cider.  Such  cider  greatly  improves  mince-meat, 
nd  can  be  used  at  any  time  of  the  year  to  make  cider  apple  sauce, 
t  is  also  a  good  selling  article. 

The  cider  for  boiling  must  be  perfectly  fresh  and  sweet.    Put  it  in 
large,  open  preserving  kettle  and  boil  until  it  is  reduced  one-half. 
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Skim  frequently  while  boiling.     Do  not  have  the  kettle  more  than  t*> 
thirds  full. 

Put  in  bottles  or  stone  jugs. 

CIDER  APPLE  SATTOE. 

5  quarts  of  boiled  cider. 

8  quarts  of  pared,  quartered,  and  cored  sweet  apples. 

Put  the  fruit  in  a  large  preserving  kettle  and  cover  with  the  boCrf 
cider.  Cook  slowly  until  the  apples  are  clear  and  tender.  To  prera: 
burning,  place  the  kettle  on  an  iron  tripod  or  ring.  It  will  ivqiii>- 
from  two  to  three  hours  to  cook  the  apples.  If  you  find  it  nece**n 
to  stir  the  sauce  be  careful  to  break  the  apples  as  little  as  poseibt 
When  the  sauce  is  cooked,  put  in  sterilized  jars. 

In  the  late  spring,  when  cooking  apples  have  lost  much  of  the  ■ 
flavor  and  acidity,  an  appetizing  sauce  may  be  made  by  stewing  ti*t 
with  diluted  boiled  cider,  using  1  cupful  of  cider  to  3  of  water. 

CIDER  PEAK  SAUCE. 

Cooking  pears  may  be  preserved  in  boiled  cider  the  same  as  swt*-~ 
apples.  If  one  prefers  the  sauce  less  sour,  1  pint  of  sugar  mar  i«r 
added  to  each  quart  of  boiled  cider. 

METHODS  OF  MAXHTG  JELLY. 

In  no  department  of  preserving  does  the  housekeeper  feel  less  «&** 
of  the  result  than  in  jelly  making.  The  rule  that  works  perfectly  w- 
time  fails  another  time.  Why  this  is  so  the  average  housekeeper  &<* 
not  know;  so  there  is  nearly  always  an  element  of  uncertainty  ** r: 
the  result  of  the  work.  These  two  questions  are  being  constant' 
asked:  "  Why  does  not  my  jelly  harden  ? "  "  What  causes  my  jelly  tJ 
candy?" 

It  is  an  easy  matter  to  say  that  there  is  something  in  the  conditio 
of  the  fruit,  or  that  the  fruit  juice  and  sugar  were  cooked  too  short* 
too  long  a  time.  These  explanations  are  often  true;  but  they  do  * 
help  the  inquirer,  since  at  other  times  just  that  proportion  of  sujf** 
and  time  of  cooking  have  given  perfect  jelly.  In  the  following  !»£*• 
an  attempt  is  made  to  give  a  clear  explanation  of  the  principles  unA5' 
lying  the  process  of  jelly  making.  It  is  believed  that  the  women  m'*1 
study  this  carefully  will  find  the  key  to  unvarying  success  in  tL- 
branch  of  preserving. 

PECTIN,  PEOTOSE,  PECTASE. 

In  all  fruits,  when  ripe  or  nearly  so,  there  is  found  pectin)  a  car*" 
hydrate  somewhat  similar  in  its  properties  to  starch.  It  is  becau*  •■' 
this  substance  in  the  fruit  juice  that  we  are  ablo  to  make  jelly.  Wb*= 
equal  quantities  of  sugar  and  fruit  juice  are  combined  and  tne  mixtur* 
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heated  to  the  boiling  point  for  a  short  time,  the  pectin  in  the  fruit 
latinizes  the  mass. 

[t  is  important  that  the  jelly  maker  should  understand  when  this 
latinizing  agent  is  at  its  best.  Pectose  and  pectase  always  exist  in 
)  unripe  fruit.  As  the  fruit  ripens  the  pectase  acts  upon  the  pectose, 
dch  is  insoluble  in  water,  converting  it  into  pectin,  which  is  soluble, 
ctin  is  at  its  best  when  the  fruit  is  just  ripe  or  a  little  before.  If 
t  juice  ferments,  or  the  cooking  of  the  jelly  is  continued  too  long, 
)  pectin  undergoes  a  change  and  loses  its  power  of  gelatinizing, 
is,  therefore,  of  the  greatest  importance  that  the  fruit  should  be 
>sh,  just  ripe  or  a  little  underripe,  and  that  the  boiling  of  the  sugar 
d  juice  should  not  be  continued  too  long. 

Fruits  vary  as  to  the  quantities  of  sugar,  acid,  pectin,  and  gums  in 
?ir  composition.  Some  of  the  sour  fruits  contain  more  sugar  than  - 
some  -of  the  milder-flavored  fruits.  Currants,  for  example,  often 
ntain  four  or  five  times  as  much  sugar  as  the  peach.  The  peach 
es  not  contain  so  much  free  acid  and  it  does  contain  a  great  deal  of 
ctin  bodies,  which  mask  the  acid;  hence,  the  comparative  sweetness 
the  ripe  fruit. 

SELECTION  AND  HANDLING  OF  FBT7IT  FOB  JELLY  MAKING. 

An  acid  fruit  is  the  most  suitable  for  jelly  making,  though  in  some 
the  acid  fruits,  the  strawberry,  for  example,  the  quantity  of  the 
ly-making  pectin  is  so  small  that  it  is  difficult  to  make  jelly  with 
is  fruit.  If,  however,  some  currant  juice  be  added  to  the  straw- 
rry  juice,  a  pleasant  jelly  will  be  the  result;  yet,  of  course,  the 
vor  of  the  strawberry  will  be  modified.  Here  is  a  list  of  the  most 
sirable  fruits  for  jelly  making.  The  very  best  are  given  first:  Cur- 
nt,  crab  apple,  apple,  quince,  grape,  blackberry,  raspberry,  peach. 
Apples  make  a  very  mild  jelly,  and  it  may  be  flavored  with  fruits, 
twers,  or  spices.  If  the  apples  are  acid  it  is  not  advisable  to  use  any 
vor. 

Juicy  fruits,  such  as  currants,  raspberries,  etc.,  should  not  be 
ithered  after  a  rain,  for  they  will  have  absorbed  so  much  water  as  to 
ake  it  difficult,  without  excessive  boiling,  to  get  the  juice  to  jelly. 
If  berries  are  sandy  or  dusty  it  will  be  necessary  to  wash  them,  but 
e  work  should  be  done  very  quickly  so  that  the  fruit  may  not  absorb 
nch  water.     (See  washing  fruit,  p.  17.) 

Large  fruits,  such  as  apples,  peaches,  and  pears,  must  be  boiled  in 
iter  until  soft*  The  strained  liquid  will  contain  the  flavoring  matter 
id  pectin. 

It  requires  more  work  and  skill  to  make  jellies  from  the  fruits  to 
hich  water  must  be  added  than  from  the  juicy  fruits.  If  the  juicy 
nits  are  gathered  at  the  proper  time  one  may  be  nearly  sure  that 
icy  contain  the  right  proportion  of  water.  If  gathered  after  a  rain 
as 


26 

the  fruit  must  be  boiled  a  little  longer  that  the  superfluous  watei  n&j 
pass  off  in  steam. 

In  the  case  of  the  large  fruits  a  fair  estimate  is  8  quarts  of  str&iirt 
juice  from  8  quarts  of  fruit  and  about  4  quarts  of  water.  If  ti: 
quantity  of  juice  is  greater  than  this  it  should  be  boiled  down  to  •• 
quarts. 

Apples  will  always  require  4  quarts  of  water  to  8  quarts  of  frul 
but  juicy  peaches  and  plums  will  require  only  3  or  8±  quarts. 

The  jelly  will  be  clearer  and  finer  if  the  fruit  is  simmered  gently  idl 
not  stirred  during  the  cooking. 

It  is  always  best  to  strain  the  juice  first  through  cheese  cloth  v: 
without  pressure.  If  the  cloth  is  double* the  juice  will  be  quite  da: 
When  a  very  clear  jelly  is  desired  the  strained  juice  should  pass  thruc*. 
a  flannel  or  felt  bag.  The  juice  may  be  pressed  from  the  fruit  left  c 
the  strainer  and  used  in  marmalade  or  for  a  second-quality  jelly. 

To  make  jelly  that  will  not  crystallize  (candy)  the  right  proporooc 
of  sugar  must  be  added  to  the  fruit  juice.  If  the  fruit  contains  a  Iws 
percentage  of  sugar,  the  quantity  of  added  sugar  should  be  a  litt/ 
less  than  the  quantity  of  fruit  juice.  That  is  to  say,  in  a  season  wfc  ; 
there  has  been  a  great  deal  of  heat  and  sunshine  there  will  be  nw  * 
sugar  in  the  fruit  than  in  a  cold,  wet  season;  consequently,  1  pint  • ' 
currant  juice  will  require  but  three-quarters  of  a  pint  of  sugar.  Bl' 
in  a  cold,  wet  season  the  pint  of  sugar  for  the  pint  of  juice  must  - 
measured  generously. 

Another  cause  of  the  jelly  crystallizing  is  hard  boiling.     When  i~* 
sirup  boils  so  rapidly  that  particles  of  it  are  thrown  on  the  up}*- 
part  of  the  sides  of  the  preserving  kettle  they  often  form  crrsu*- 
If  these  crystals  are  stirred  into  the  sirup  they  are  apt  to  cause  t 
mass  to  crytallize  in  time. 

The  use  of  the  sirup  gauge  and  care  not  to  boil  the  sirup  too  r 
lently   would  do  away  with  all  uncertainty  in  jelly  making.    T" 
sirup  gauge  should  register  25°,  no  matter  what  kind  of  fruit  is  iw-- 
(See  p.  19.) 

Jellies  should  be  covered  closely  and  kept  in  a  cool,  dry,  dark  pbc* 

CUBJ&ANT  JELLY. 

The  simplest  method  of  making  currant  jelly  is  perhaps  the  folic 
ing:  Free  the  currants  from  leaves  and  large  stems.     Put  them  io  t* 
preserving  kettle;  crush  a  few  with  a  wooden  vegetable  masher  ■■ 
apoon;  heat  slowly,  stirring  frequently. 

When  the  currants  are  hot,  crush  them  with  the  vegetable  ma.< 
Put  a  hair  sieve  or  strainer  over  a  large  bowl;  over  this  sprw- 
double  square  of  cheese  cloth.     Turn  the  crushed  fruit  and  juice  . ' 
the  cheese  cloth,  and  let  it  drain  as  long  as  it  drips,  but  do  m>t  *  - 
pressure.     To  hasten  the  process  take  the  corners  of  the  atmii-  - 
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•th  firmly  in  the  hands  and  lift  from  the  sieve;  move  the  contents 
raising  one  side  of  the  cloth  and  then  the  other.  After  this  put 
3  cloth  over  another  bowl.  Twist  the  ends  together  and  press  out 
much  juice  as  possible.  This  juice  may  be  used  to  make  a  second 
ality  of  jelly. 

The  clear  juice  may  be  made  into  jelly  at  once,  or  it  may  be  strained 
rough  a  flannel  bag.  In  any  case,  the  method  of  making  the  jelly  is 
*  same. 

Measure  the  juice,  and  put  it  in  a  clean  preserving  kettle.  For 
ery  pint  of  juice  add  a  pint  of  granulated  sugar. 
Stir  until  the  sugar  is  dissolved,  then  place  over  the  fire;  watch 
raely,  and  when  it  boils  up  draw  it  back  and  skim;  put  over  the  fire 
ain,  and  boil  and  skim  once  more;  boil  and  skim  a  third  time;  then 
ur  into  hot  glasses  taken  from  the  pan  of  water  on  the  stove  and 
;  on  a  board.  Place  the  board  near  a  sunny  window  in  a  room  where 
ere  is  no  dust.  It. is  a  great  protection  and  advantage  to  have  sheets 
glass  to  lay  on  top  of  the  tumblers.  As  soon  as  the  jelly  is  set  cover 
one  of  the  three  methods  given.  (See  p.  29.) 
To  make  very  transparent  currant  jelly,  heat,  crush,  and  strain  the 
rrants  as  directed  in  the  simplest  process.  Put  the  strained  juice  in 
e  flannel  bag  and  let  it  drain  through.  Measure  the  juice  and  sugar, 
nt  for  pint,  and  finish  as  directed  above. 

To  make  currant  jelly  by  the  cold  process  follow  the  first  rule  for 
ily  as  far  as  dissolving  the  sugar  in  the  strained  juice.  Fill  warm, 
irilized  glasses  with  this.  Place  the  glasses  on  a  board  and  put  the 
>ard  by  a  sunny  window.  Cover  with  sheets  of  glass  and  keep  by 
e  window  until  the  jelly  is  set.  The  jelly  will  be  more  transparent 
the  juice  is  strained  through  the  flannel  hag.  Jelly  made  by  the 
Id  process  is  more  delicate  than  that  made  by  boiling,  but  it  does 
»t  keep  quite  so  well. 

RASPBERRY  AND  CURRANT  JELLY. 

Make  the  same  as  currant  jelly,  using  half  currants  and  half  rasp- 
rries. 

RASPBERRY  JELLY. 

Make  the  same  as  currant  jelly. 

BLACKBERRY  JELLY. 

Make  the  same  as  currant  jelly. 

STRAWBERRY  JELLY. 

To  10  quarts  of  strawberries  add  2  quarts  of  currants  and  proceed 
for  currant  jelly,  but  boil  fifteen  minutes. 
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An  acid  grape  is  best  for  this  jelly.  The  sweet,  ripe  grapes  at- 
tain too  much  sugar.  Half -ripe  fruit,  or  equal  portions  of  nearly  n:+ 
and  green  grapes,  will  also  be  found  satisfactory.  Wild  grapes  nan 
delicious  jelly.     Make  the  same  as  currant  jelly. 


Make  the  same  as  apple  jelly. 


Use  an  underripe  acid  plum.  Wash  the  fruit  and  remove  the  gtac* 
Put  into  the  preserving  kettle  with  1  quart  of  water  for  each  pn-< 
of  fruit.  Cook  gently  until  the  plums  are  boiled  to  pieces.  Stab 
the  juice  and  proceed  the  same  as  for  currant  jelly. 


Wash,  stem,  and  wipe  the  apples,  being  careful  to  clean  the  Mom? 
end  thoroughly.     Cut  into  quarters  and  put  into  the  preserving  kettl 
Barely  cover  with  cold  water  (about  4  quarts  of  water  to  8  of  appl-  - 
and  cook  gently  until  the  apples  are  soft  and  clear.     Strain  the  ju;: 
and  proceed  as  for  currant  jelly.     There  should  be  but  3  quarts  of  jui* 
from  8  quarts  of  apples  and  4  of  water. 

Apples  vary  in  the  percentage  of  sugar  and  acid  they  contain.  k 
fine-flavored  acid  apple  should  be  employed  when  possible.  Ajr  • 
jelly  may  be  made  at  any  time  of  the  year,  but  winter  apples  are  h* 
and  should  be  used  when  in  their  prime,  i.  e.,  from  the  fall  to  Deceu 
ber  or  January.  When  it  is  found  necessary  to  make  apple  jolly  * 
the  spring,  add  the  juice  of  one  lemon  to  every  pint  of  apple  juice. 

OIDER  APFIJS  JSIiLT. 

Make  the  same  as  plain  apple  jelly,  but  covering  the  apples  *it 
cider  instead  of  water.     The  cider  must  be  fresh  from  the  press. 


Make  the  same  as  plain  apple  jelly. 

QTJINOE  JKIiliT. 

Rub  the  quinces  with  a  coarse  crash  towel;  cut  out  the  bloesom  er>4 
Wash  the  fruit  and  pare  it  and  cut  in  quarters.  Cut  out  the  cor- 
putting  them  in  a  dish  by  themselves.  Have  a  large  bowl  half  fall  • ' 
water;  drop  the  perfect  pieces  of  fruit  into  this  bowl.  Put  the  jv 
ings  and  imperfect  parts,  cut  very  fine,  into  the  preserving  krtti- 
Add  a  quart  of  water  to  every  2  quarts  of  fruit  and  parings.  Put  • 
the  fire  and  cook  gently  for  two  hours.  Strain  and  finish  the  same  v 
apple  jelly.    The  perfect  fruit  may  be  preserved  or  canned. 
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\)  make  quince  jelly  of  a  second  quality,  when  the  parings  and 

it  are  put  on  to  cook  put  the  cores  into  another  kettle  and  cover 

ni  generously  with  water  and  cook  two  hours.     After  all  the  juice 

been  drained  from  the  parings  and  fruit,  put  what  remains  into 

preserving  kettle  with  the  cores.     Mix  well  and  turn  into  the 

lining  cloth.     Press  all  the  juice  possible  from  this  mixture.     Put 

juice  in  the  preserving  kettle  with  a  pint  of  sugar  to  a  pint  of 

re;  boil  ten  minutes. 

WILD  FRUITS  FOB,  JELLIES. 

Vild  raspberries,  blackberries,  barberries,  grapes,  and  beach  plums 
make  delicious  jellies.  The  frequent  failures  in  making  barberry 
y  come  from  the  fruit  not  being  fresh  or  from  being  overripe. 

PREPARATION  OF  THE  GLASSES  FOB  JELLY. 

•terilize  the  glasses;  take  from  the  boiling  water  and  set  them  in  a 
How  baking  pan  in  which  there  is  about  2  inches  of  boiling  water. 

COVERING  JELLIES. 

ellies  are  so  rich  in  sugar  that  they  are  protected  from  bacteria 
:  yeasts,  but  they  must  be  covered  carefully  to  protect  them  from 
Id  spores  and  evaporation.  The  following  methods  of  covering 
ics  are  all  good: 

lave  disks  of  thick  white  paper  the  size  of  the  top  of  the  glass. 
ien  the  jelly  is  set,  brush  the  top  over  with  brandy  or  alcohol. 

>  a  disk  of  paper  in  the  spirits  and  put  it  on  the  jelly.  If  the 
sses  have  covers,  put  them  on.  If  there  are  no  covers,  cut  disks 
paper  about  half  an  inch  in  diameter  larger  than  the  top  of  the 
58.  Beat  together  the  white  of  one  egg  and  a  tablespoonful  of 
i  water.  Wet  the  paper  covers  with  this  mixture  and  put  over  the 
bs,  pressing  down  the  sides  well  to  make  them  stick  to  the  glass;  or 

covers  may  be  dipped  in  olive  oil  and  be  tied  on  the  glasses,  but 
y  must  be  cut  a  little  larger  than  when  the  white  of  egg  is  used. 
I  thick  coating  of  paraffin  makes  a  good  cover,  but  not  quite  so  safe 
Lhe  paper  dipped  in  brandy  or  alcohol,  because  the  spirits  destroy 
r  mold  spores  that  may  happen  to  rest  on  the  jelly.  If  such  spores 
covered  with  the  paraffin  they  may  develop  under  it.  However, 
paper  wet  with  spirits  could  be  put  on  first  and  the  paraffin  poured 
>r  it. 
f  paraffin  is  used,  break  it  into  pieces  and  put  in  a  cup.     Set  the 

>  in  a  pan  of  warm  water  on  the  back  of  the  stove.     In  a  few 
rnents  it  will  be  melted  enough  to  cover  the  jelly.     Have  the  coat- 
about  a  fourth  of  an  inch  thick.     In  cooling  the  paraffin  contracts, 

I  if  the  layer  is  very  thin  it  will  crack  and  leave  a  portion  of  the 
y  exposed. 
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THE  COTTON  BOLLWORM." 


INTRODUCTION. 

The  cotton  bollworm  became  known  as  an  enemy  of  cotton  early  in 
he  history  of  the  cultivation  of  this  crop  in  the  United  States.  As  the 
ndustry  has  grown,  the  losses  from  this  insect  have  assumed  greater 
>roportions,  espcciall}T  in  the  absence  of  the  employment  of  any 
eniedial  measures,  and  more  particularly  in  the  Southwestern  States 
>f  the  cotton  belt,  where  farming  conditions  and  practices  have  been 
east  calculated  to  interfere  with  its  successful  development. 

From  long  familiarity,  planters  have  become  more  or  less  accus- 
omed  to  its  ravages,  and  the  disposition  has  been  to  regard  these  as 
iceessarily  incident  to  cotton  culture.  The  fact  that  serious  injury 
las  been  of  irregular  occurrence  has  contributed  to  the  disposition  to 
leglect  the  adoption  of  remedial  measures  long  known  to  be  of  value, 
^obably  the  most  difficult  feature  of  the  whole  question  of  lessening 
he  present  serious  ravages  of  the  bollworm  consists  in  securing  the 
doption  by  cotton  growers  of  methods  generally  admitted  to  be  of 
alue.  This  difficulty  is  not  peculiar  to  cotton  farmers  suffering  from 
Kjllworm  ravages,  but  finds  parallel  among  the  growers  of  agricul- 
ural  and  horticultural  crops  generally.  Often  a  pest  of  long  standing 
till  be  tolerated,  and  no  effort  made  to  prevent  injury  from  it,  whereas 
ho  ravages  of  a  recently  introduced  species  become  the  subject  of  much 
omplaint;  of  which  facts  the  cotton  boll  weevil  and  the  cotton  bollworm 
u  rnish  an  excellent  illustration.  Curiously  enough,  the  crisis  in  cotton 
ulture  in  Texas,  brought  about  by  the  former  species,  will,  it  appears, 
>e  the  means  of  securing  the  adoption,  in  that  State  at  least,  of  methods 
f  farming  best  calculated  to  reduce  injury  from  the  cotton  bollworm. 
Vrtain  facts  in  the  life  history  of  the  latter  species  render  effective 
hose  cultural  methods  which  are  of  value  in  avoiding  weevil  injury, 
t  now  appears  certain  that  both  of  these  serious  enemies  of  the  cotton 
>hint  will  be  best  controlled  by  identically  the  same  methods  of 
niproved  farm  practice. 

<*Heliothi8  ofmlcla  Fab.,  formerly  known  as  //.  armiger  Iliibner. 
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SUMMARY  OF  LIFE  HISTORY  AND  HABITS. 

The  bollworm  has  four  distinct  stages  in  its  development— nanif!*. 
the  egg,  larva,  pupa,  and  adult  or  moth. 

The  eggs  are  most  easily  found  on  the  silks  of  corn,  and  may  !* 
readily  seen  with  the  unaided  eye.  They  arc  oval  in  shape,  whiu*< 
or  yellowish  in  color,  and  average  in  diameter  about  0.45  to  0.5<i  roc 
The  number  of  eggs  deposited  b}r  a  single  moth  varies  from  about  > 
to  3,000  with  an  average  of  about  1,100.  The  eggs  are  laid,  top:. 
ning  usually  about  twilight,  on  the  several  food  plants  of  the  laru. 
which  are  preferably  corn,  cotton,  tomatoes,  etc.,  in  about  theor^: 
named.  Eggs  on  corn  are  placed  almost  promiscuously  over  the  plan. 
but  there  is  shown  a  preference  for  silks  when  these  are  prcscci 
On  cotton,  eggs  are  placed  more  largely  on  the  leaves  and  sqtiarv- 
but  there  is  a  considerable  scattering  of  them  over  the  entire  pbrt 
Eggs  hatch  in  from  two  and  one-half  to  ten  days,  depending  on  tt 
season. 

In  the  larval  stage,  the  insect  is  variously  designated  as  bollwox. 
bud- worm,  corn  ear-worm,  tomato-fruit  worm,  etc.,  depending  on  tt 
particular  plant  and  part  of  the  plant  infested.  It  is  during  thi>  *ta^ 
only  that  injury  is  inflicted.  Newly  hatched  bollworms  are  very  *naH 
and  are  usually  overlooked  by  planters  until  they  are  of  sufficient^: 
to  attract  attention  by  their  injury.  The  bollworm  is  a  voracio-- 
feeder,  and  during  the  summer  may  complete  its  growth  in  frw 
twelve  to  fifteen  days.  During  the  cool  weather  of  spring  andfr- 
thc  rate  of  growth  is  much  slower.  A  full-grown  bollworm  mwiMir* 
from  li  to  1|  inches  in  length.  Larvae  var}r  much  in  color  and  marl 
ings,  ranging,  in  different  individuals,  from  pale  greenish  to  n^ 
colored,  dark  brown,  and  almost  black. 

When  full  grown  the  bollworm  leaves  its  food  plant  and  burrow- •* 
the  soil  to  a  depth,  usually,  of  from  2  to  5  inches,  and,  after  constmi' 
ing  a  cell  extending  upward  nearly  to  the  surface  of  the  soil,  ent*r- 
the  pupal  stage.  This  stage,  during  summer,  lasts  from  ten  da?-: 
two  weeks,  and  longer  in  the  spring  and  fall.  The  insect  hibermit" 
in  the  pupal  condition. 

The  bollworm  moth,  like  its  larva,  varies  much  in  color,  ran£t\* 
from  a  dull  olive  green  to  a  pale  yellow.    The  wings  expand  about !. 
inches,  and  the  body  is  about  $  of  an  inch  in  length.     During  the  i 
the  moths  hide  in  grass  or  weeds  around  the  margins  of  field*'* 
among  the  foliage  of  plants  infested  by  the  larva?.     Toward  du*k  t!r 
leave  their  retreats  and  feed  on  the  nectar  of  various  flower*.   ' 
cotton  fields  their  principal  food  is  the  nectar  secreted  on  the  *|W* 
and  flowers  of  the  cotton  plants.     After  feeding  oviposition  begins 
this  process  may  alternate  with  feeding.     Eggs  are  deposited  ilfl-  * 
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promiscuously  over  the  plants.  This  habit  of  promiscuous  ovipo- 
*ition,  especially  on  the  cotton  plant,  renders  it  possible,  during 
periods  of  severe  bollworm  injury,  to  employ  arsenical  poisons  for 
the  destruction  of  young  larvae  before  they  arc  of  sufficient  size  to 
attack  squares  and  bolls. 

The  number  of  generations  annually  produced  by  the  bollworm  in 
the  cotton  belt  varies  from  about  4  to  7,  depending  on  the  latitude, 
with  an  average  of  about  5.  In  the  latitude  of  Paris,  Tex.,  there 
ippear  to  be  but  4;  at  Victoria,  Tex.,  there  are  apparently  6.  The 
irregularity  in  time  of  appearance  of  moths  in  the  spring  and  other 
*auses  soon  produce  a  confusion  of  generations,  so  that  these  are 
rarely  well  marked. 

a. 

In  general,  moths  issue  from  hibernating  pupae  in  the  spring,  in 
in}'  locality  in  the  cotton  belt,  at  a  time  when  most  of  the  field  corn  is 
Tom  10  to  20  inches  high.  By  far  the  larger  part  of  the  eggs  of 
hese  moths  is  placed  on  young  field  corn.  A  small  part  is  placed  on 
)tber  plants,  as  garden  vegetables,  roses,  etc.  The  larvae  resulting 
rom  eggs  laid  on  field  corn  attack  the  tender  central  roll  of  leaves, 
oon  riddling  it,  and  are  on  this  account  termed  bud-worms.  In  the 
atitude  of  Paris,  Tex.,  moths  of  the  second  generation  appear  as  field 
rorn  is  coming  into  tassel  and  silk.  These  portions  of  the  plant  are 
reely  oviposited  on,  and  the  second  generation  of  bollworms  largely 
nfests  the  same  parts,  especially  of  roasting  ears,  in  which  infestation 
nay  reach  as  high  as  90  to  100  per  cent  of  the  ears.  By  the  time  the 
noths  of  the  next  generation  are  out,  field  corn  has  begun  to  yellow 
nd  ripen  and  is  no  longer  attractive  to  the  moths  for  oviposition  pur- 
>oses;  hence  these  go  to  cotton,  from  which  they  secure  nectar  as 
ood  and  on  which  most  of  their  eggs  are  deposited.  Cotton  is  not 
ttacked  in  force  by  bollworms  until  the  corn  of  the  locality  has 
>cgun  to  ripen,  which  time  will  average  about  the  first  of  August, 
^be  third  generation  of  bollworms  is.  the  one  most  destructive  to 
otton.  The  fourth  generation,  also,  infests  cotton  during  September, 
mt  owing  to  the  attack  of  parasites,  and  frequently  to  unfavorable 
roitther  conditions,  injury  is  rarely  of  serious  proportions. 

Larvse  of  this  generation,  on  completing  their  growth,  enter  the  soil 
nd  transform  to  pupse,  in  which  condition  the  majority  remain  during 
he  winter.  A  few  may  develop  moths,  and  there  are  thus  some 
•oil worms  to  be  found  on  cotton  quite  up  to  frost. 

FARM  PRACTICE  IN  RELATION  TO  BOLLWORM  INJURY. 

At  the  present  time  in  the  United  States  injury  to  cotton  from  the 
►oil worm  assumes  its  greatest  importance  in  Texas,  Louisiana,  Mis- 
issippi,  Indian  Territory,  Oklahoma,  and  Arkansas.  The  rapid 
ncreasc  in  cotton  acreage  during  the  past  ten  or  twenty  years  in  the 
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more  western  part  of  the  cotton  belt  has  contributed  largely  to  tb 
more  serious  depredations  of  the  bollworm  in  this  territory,  as  ruic- 
pared  with  its  injuries  in  the  Carolina**,  Georgia,  and  Florida.  TW 
who  have  followed  the  development  of  cotton  culture  west  of  the  Mi- 
sissippi  during  recent  years  need  not  be  informed  how  extensive  fc 
development  has  been.     Quoting  from  the  Twelfth  Census: 

Of  the  entire  crop  34.5  per  cent  was  grown  west  of  the  Mississippi  River  in  i\* 
38.44  per  cent  in  1889,  and  43.80  per  cent  in  1899.  Of  the  total  increase  oM.«*** 
acres  in  the  decade,  1890  to  1900,  3,637,398  acres  or  88.7  per  cent  was  contiiboto: ' 
Texas,  Indian  Territory,  and  Oklahoma.  The  increase  in  Texas  was  3,025,824 a«r» 
in  Indian  Territory,  371,987  acres;  in  Oklahoma  239,569  acres.  This  lea\«- .: 
increase  of  onl  •  462,433  acres  for  all  the  other  States,  which  was  nearly  reach**' 
the  increase  of  440,970  acres  in  Alabama. 

The  tide  of  emigration,  which  about  1850  began  to  move  westwa: 
from  the  more  eastern  cotton  States,  peopled  this  newer  countr. 
largely  with  cotton  farmers,  and  cotton  has  been  the  crop  r»N  • 
largely  to  the  exclusion  of  everything  else.     Until  recently  but  litti— 
attention  has  been  given  to  diversified  farming,  corn  and  cotton  Wit;: 
the  principal  crops  grown.     As  transportation  facilities  have  impp»f  < 
the  tendency  has  been,  perhaps,  to  depend  more  and  more  on  !l> 
North  and  West  for  the  food  supply  and  to  increase  the  farm  acrr^ 
in   cotton.     This   extension  of  the   cotton  area  and  neglect  of  « r« , 
diversification  has  resulted  partly  from  the  belief  that  climate  and  «*'. 
were  not  adapted  to  the  cultivation  of  those  crops  grown  suece^ftw 
*  farther  north,  but  more  largely  on  account  of  labor  and  econotr. 
considerations.     Landowners  have  for  the  most  part  come  to  coikA' 
cotton  as  the  onty  crop  which  may  be  grown  on  a  large  scale  «v 
reasonable  convenience  and  safety  to  themselves,  and  there  has  t!.1 
been  developed  a  condition  of  finances  which  has  necessitate  t. 
planting  of  cotton  by  tenants  and  small  landowners  in  need  of  itpK 
as  collateral  for  the  amounts  advanced. 

Plantations  and  farms  of  large  size  are  the  rule,  and  the  t^nc* 
system,  therefore,  finds  its  maximum  development  in  the  area  un«! 
consideration.     This  fact,  in  connection  with  the  large  areas  in  colt- ■ 
as  compared  with  other  crops,  and  the  natunil  fertility  of  thes- 
which  produces  a  rank  succulent  plant  growth,  have  been  import: 
factors  in  bringing  about  the  present  importance  of  bollworm  ravsp- 

The  cotton  crop  requires  the  occupancy  of  the  ground  from  «*' 
in  the  spring  until  late  in  the  fall,  the  growth  of  the  plant  M-. 
checked  only  by  frost.     If  the  fall  be  unfavorable,  picking  nia\  - 
greatly  delayed,  often  extending  through  the  winter  and  well  int«'  ■ 
following  spring.     Under  such  circumstances  a  thorough  plowing 
the   ground   in   the   fall    or  winter,    with  its   consequent  henoti 
influence  in  destroying  hibernating  pupse,  is  not  possible,  and  h*» 
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nay  be  planted  to  cotton  several  years  in  succession  without  a  thor- 
>ugh  breaking  up.  By  reason  of  the  tenant  system  of  farming,  culti- 
vation has,  on  the  whole,  been  insufficient,  and  the  plant  has  thus  been 
east  able  to  put  on  an  excess  of  early  fruit,  so  as  to  insure  a  crop  in 
;pite  of  insect  attack. 

The  situation  is  aggravated  by  the  use  of  seed  which  has  not  been 
;elected  for  early  fruiting  or  other  desirable  qualities,  often  from 
jublic  ginneries  and  of  absolutely  unknown  variety. 

The  principal  crops  grown,  namely  cotton  and  corn,  are  the  two 
>referred  food  plants  of  the  bollworm.  As  a  general  rule  the  agricul- 
ural  practices  of  the  States  and  Territories  mentioned  result  in  condi- 
ions  theoretically  most  favorable  for  the  development  of  this  insect. 
The  serious  ravages  of  the  bollworm  which  this  territory,  and  to  a  less 
xtent  other  portions  of  the  cotton  belt,  have  suffered,  have  their 
xplanation  in  prevalent  methods  of  farm  practice.  The  movement  for 
I i versification  of  crops,  now  well  under  way  in  Texas,  and  other 
mprovements  in  farming  must  gradually  bring  about  that  condition  of 
elative  immunity  from  injury  enjoyed  by  the  older,  more  eastern 
otton-belt  States. 


DBSTRUCTIVEHESS  OF  THE  BOLLWORM. 

Bollworm  injuiy  varies  much  from  year  to  3*ear,  depending  on  the 
elative  earliness  of  the  cotton  crop,  the  character  of  the  weather,  and 


Fig.  1.— Map  showing  approximately  the  area  of  bollworm  injury  in  1904. 

ithcr  factors.     Not  for  many  years  have  its  depredations  been  more 
widespread  and   serious  than  during  1903.     The  heavy  and  general 
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rains  during  the  winter  of  1002-1903  practically  prohibited  wkw 
plowing,  and  from  the  same  cause  planting  in  the  spring  was  every 
where  delayed  from  four  to  six  weeks.     Subsequent  weather  road 
tions,  especially  in  late  July  and  early  August,  were  such  a^  »r 
held  to  be  most  favorable  to  bollworm  development.     The  geiW 
lateness -of  the  cotton  crop  resulted  in  there  being  but  little  In. 
sufficiently  matured  to  be  exempt  from  attack  upon  the  mignttK 
of  the  insects  to  cotton  in   early  August.     The   capabilities  of  t> 
insect  for  injury  under  such  conditions  are  very  great.     In  the  ter 
tory  infested  by  the  boll  weevil  the  combined  attack  of  these  u 
species  often  left  but  little  to  be  gathered.     A  yield  of  1  bal?  «■ 
from  15  to  25  acres  was  frequently  reported,  and  in  some  field*  . 
cotton  whatever  was  gathered. 

The  following  estimates  of  bollworm  injury  iu  1903  in  certain  o^t 
ties  in  Texas  are  made  up  from  data  from  various  sources  and  fn* 
personal  observation,  and  are  given  to  indicate  the  capabilitie?  f«* 
injury  of  this  species  under  such  conditions  as  prevailed  daring  li* 
year: 

Estimates  of  boUtvorm  injury  to  the  cotton  crop  in  certain  counties  b%  Tejrat  in  1* 

Percent.  '  1V-- 

Navarro 20  to  25  '  Lamar -Jn  t- 

Henderson 15  to  20  Delta *n   ■ 

Limestone 20  to  25  >  Hunt 30 1 

Falls 8  to  10  !  Hopkins 3M 

Bell StolO  j  Kaufman **■   • 

Robertson 15  to  20  •  Van  Zandt i»  •  . 

Fannin 50  to  60  ! 

In  pleasing  contrast  were  the  much  less  serious  ravages  of  the  ii  - 
in  1904,  when  it  was  only  more   or  less  locally  that  severe  inj:p 
occurred.     The  favorable  weather  of  the  fall  of  1903  and  the  fol'.  ■ 
ing  winter  and  spring  permitted  very  general  breaking  up  of  ^ 
during  this  period,  and  many  pupse  were  undoubtedly  thus  destiyv  - 
The  moths  were,  noticeably  much  less  numerous  in  young  field  «  * 
during  the  spring,  and  they  were  subsequent^  much  less  abun«i  - 
as  evidenced  by  the  number  of  eggs  on  the  silks  of  early  and  late  <or. 

The  cotton  crop  was,  on  the  whole,  planted  at  or  l>efore  the  nor  ■ 
date,  and  in  most  fields  a  fair  crop  of  bolls  had  so  matured  by  e** 
August  as  to  be  exempt  from  bollworm  attack  in  the  presence  «•■' 
abundance  of  more  tender  bolls  and  squares.     While  complain? 
injury  came  from  a  considerable  range  of  territory,  it  was  not.  up  ■" 
whole,  of  serious  extent,  except  on  late  cotton  on  bottom  lands. 

In  the  accompanying  map  (fig.  1)  the  shaded  area  marks  oppn* 
mately  the  territory  infested  in  1904.     The  average  annual  injur* ' 
the  cotton  crop  of  the  South,  mostly  confined  to  the  western  part 
the  cotton  belt,  is  probably  not  less  than  $11,500,000* 
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FLAN  AKD  SCOPE  OF  INVESTIGATION. 

The  present  toll  worm  investigation  has  been  conducted  largely  in 
cxas,  in  view  of  the  seriousness  of  the  depredations  of  the  pest  in 
mt  State.  The  work  was  begun  in  the  spring  of  1903  and  has  con- 
nued  to  the  end  of  the  year  1904.  The  investigation  has  been  prose- 
ited  both  in  the  laboratory  and  in  the  field.  During  1903  headquarters 
ere  established  at  Victoria,  Tex.,  where  office  and  other  facilities 
ere  available  in  the  building  occupied  by  the  force  engaged  in  cotton 
>11  weevil  investigations.  Experiment  farms  were  established  at 
divert,  Wills  Point,  and  Hetty,  Tex.,  covering  in  all  140  acres.  Only 
ic  entomologist  was  engaged  in  the  work.  The  more  important 
suits  of  the  work  of  1903  have  been  given  in  Farmers'  Bulletin  No. 
II  of  this  Department.  In  1904,  by  reason  of  an  increased  appropri- 
ion,  the  work  was  considerably  enlarged.  Headquarters  were  estab- 
<hed  at  Paris,  Tex.,  where  a  laboratory  was  equipped  for  the  study 
r  all  points  likely  to  th'*ow  light  on  methods  of  control.  Four 
Nomologists  were  continuously  engaged  in  the  investigation,  and  a 
?th  during  the  summer  and  fall  months. 

In  the  field,  experiments  were  conducted  largely  along  the  lines 
Mowed  in  1903,  as  follows:  (1)  To  determine  the  possibility  of  niak- 
g  a  crop  of  cotton  before  the  period  of  greatest  bollworm  injury,  by 
e  early  planting  of  early -maturing  varieties  of  cotton,  aided  by  fer- 
lizers  and  by  thorough  cultivation;  (2)  to  determine  the  value  in 
>Ihvorm  control  of  spraying  or  dusting  cotton  with  arsenical  poisons; 
)  to  determine  the  value  of  corn  as  a  trap  crop  in  protecting  cotton 
om  bollworm  injury. 

In  the  prosecution  of  this  work  it  has  been  necessary  for  the  Depart- 
out  to  have  control  of  numerous  tracts  of  land,  along  with  labor  and 
rm  equipment.  These  have  been  secured  by  means  of  contracts  with 
Kilters  whereby  the  planter  has  been  guaranteed  a  satisfactory  yield 

cotton  in  return  for  the  obligation   assumed    to  carry  out    the 
I*] Mirtment's  instructions  as  to'the  growing  and  handling  of  the  crop. 

the  course  of  the   investigation,  experiment   and   demonstration 
rms  have  been  established  as  follows: 

Experiment  farm*  u*ed  in  work  with  the  hollworm,  1904. 


Locution. 


Plantation  of— 


Paris,  Tex 

Ladonia.  Tex 

Hetty.  Tex 

Sulphur  Spring.  Tex 

Pittsburg,  Tex 

Wills  Point,  Tex 

Do 

Shreveport,  La 

Mound,  La 

Qiiin  Inn,  Tex 

Terrell,  Tex 


L.  J.  Bftiikhond 

C.  T.  Jackson 

Capt.  B.  I).  Wilvon 

Hon.  J.  T.  Hargrove , 

J.  P.  Harrison , 

Capt.  A.  N.  Alford 

O.  L.  Johnnon 

Hon.  W.  L.  Foxier 

Capt.  F.  L.  Max  well , 

Joe  Smith 

Demonstration  farm  of  E.  H.  K. 
Green. 


'_  Number 
of  ucn»*. 


40 
100 

ao 

:*) 

40 

:m 

40 

to 
v» 


I 


212 


12 

In  addition  to  the  490  acres  represented  above,  numerous  suul!< 
areas  have  been  utilized  in  cooperation  with  planters,  increasing  t:- 
aggregate  to  about  600  acres. 

On  these  farms  tests  have  been  made  of  every  expedient  likely  t-i  '• 
of  value  in  circumventing  bollworm  injury.  The  scheme  as  torultun. 
methods  has  included  the  comparison  of  earl}* -maturing  variety  ' 
cotton  from  the  more  northern  States  with  local  varieties,  and  >: 
early  with  late  planting;  a  study  of  the  effect  of  fertilizers  in  incn-- 
ing  the  crop  and  in  hastening  maturity;  and  a  comparison  of  avcn. 
cultivation  with  thorough  cultivation  under  all  of  the  above  conditio 
Such  work,  as  will  at  once  appear,  bears  directly  on  the  lioltof 
question  in  its  relation  to  the  production  of  an  early  crop. 

The  accompanying  diagram  of  a  48-acre  Held  will  serve  to  illiMiv. 
the  method  followed  in  the  solution  of  the  several  questions  involw . 
The  methods  of  treatment  enumerated  have  thus  been  brought  h: 
comparison  under  the  uniform  conditions  as  to  soil,  etc.,  which  a 
necessary  in  experimental  work  of  this  kind. 

Kcjurimental  cotUm  plat*  of  the  Department  of  Agriculture  at  fAvfotua,  Tts.,  /  • 


Plat  1. 

Plat  2. 

Plat  3. 

Early  planted. 

Early  planted. 

Early  planted. 

Early  variety. 

Early  variety. 

Native  eecd. 

Thorough  cultivation. 

Thorough  cultivation. 

Thorough  cultivation 

Fertilized. 

No  fertilizer. 

No  fertilizer. 

Plat  4. 

Plat  5. 

Plat  6. 

Early  planted. 

Early  planted. 

Early  planted. 

Early  variety. 

Early  variety. 

Native  peed. 

Average  cultivation. 

Average  cultivation. 

'Average  cultivation. 

Fertilized. 

No  fertilizer. 

No  fertilizer. 

Plat  7. 

Plat  8. 

Plat  9. 

I^ate  planted. 

• 
Late  planted. 

Late  planted. 

Early  variety. 

Early  variety. 

Native  seed. 

Thorough  cultivation. 

Thorough  cultivation. 

Thorough  cultivati*  r 

Fertilized. 

No  fertilizer. 

No  fertilizer. 

Plat  10. 

Plat  11. 

Plat  12. 

Late  planted. 

Late  planted. 

Late  planted. 

Early  variety. 

Early  variety. 

Native  seed. 

Average  cultivation. 

Average  cultivation. 

Average  cultivation. 

Fertilized. 

No  fertilizer. 

No  fertilizer. 

Experiments  designed  more  particularly  to  test  the  effect  of  se\*: 
classes  of  fertilizers  were  conducted  on  the  principal  types  of  j*»il- 
north  Texas,  and  the  plan  and  results  of  this  work  on  two  of  th«'  t\ 
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al  soils  arc  detailed  on  a  later  page.  Owing  to  complications  which 
an  Id  result  from  the  presence  of  the  weevil,  these  experimental  farms 
ere  as  much  as  possible  located  in  sections  comparatively  free  from 
is  pest  in  Texas. 

One  feature  of  the  work  has  been  the  cpmparison  of  varieties  of 
tton  with  especial  reference  to  their  earliness,  prolificness,  and 
lality  of  staple.  In  all,  75  supposed  varieties  of  cotton  have  been 
mpared  during  the  past  year. 

In  the  case  of  insects  attacking  staple  crops,  the  margin  of  profit  in 
eir  cultivation  does  not  often  permit  of  the  employment  of  remedial 
»asures  other  than  those  involving  changes  or  improvements  in  farm 
actice.  However,  the  readiness  with  which  cotton  may  be  poisoned 
th  Paris  green  or  other  arsenicals,  particularly  in  a  dry  form,  by 
»ans  of  poison  blowers  or  the  primitive  but  effective  method  of  bags 
upended  from  poles,  has  placed  this  operation  among  those  which 
ly  reasonably  be  employed.  Considerable  attention  has  been  given 
the  matter  of  testing  poisons  in  bollworm  control,  both  in  1903  and 
!>4.  In  all  cases  the  plan  has  been  to  measure  off,  say,  20  acres  of 
iform  cotton,  10  of  which  would  be  poisoned  and  10  left  as  a  check, 
e  efficacy  of  the  treatment  has  been  measured  by  the  yield  from  the 
*pectivc  areas. 

NTo  rational  plan  may  be  formulated  for  the  control  of  an  insect 
i;*cpt  as  based  on  a  thorough  knowledge  of  its  life  and  habits.  The 
portancc  of  life-history  studies  is  therefore  evident.  The  labora- 
y  investigations  of  the  past  two  years  have  covered  all  important 
ktures  of  the  biology  of  the  bollworm,  confirming  many  point* 
eady  known  and  enlarging  our  knowledge  of  the  species.  The 
:ermination  of  the  number  of  generations  was  effected  by  the  use  of 
irge  breeding  cage  in  which  corn  and  cotton  were  grown  exactly 
in  the  fields.  These  observations  were  checked  by  rearing  experi- 
nt.s  in  the  laboratory.  The  destructive  capacity  of  individual  boll- 
rins  was  determined  repeatedly  by  confining  a  larva  on  a  cotton 
nt  under  a  wire  cage.  The  efficacy  of  poisons  was  determined  in  a 
all  way  by  the  same  plan.  The  effect  of  the  destruction  of  pupal 
Is,  as  would  be  accomplished  by  plowing,  was  determined  both  for 
r  and  high  temperatures.  The  length  of  life  cycle  and  the  number 
stages  has  been  determined  for  a  large  series  of  individuals  cover- 
•  the  entire  season.  The  effect  of  food  on  the  life  and  egg  laying  of 
moth,  the  number  of  eggs  deposited  by  a  single  female,  conditions 
ich  affect  their  vitality,  and  many  other  points  have  been  i  n  vestigated. 
•^special  attention  has  been  given  to  the  study  of  the  parasites  and 
daceous  enemies  of  the  bollworm,  especially  as  to  their  value  in 
ping  this  pest  in  subjection.  It  has  always  been  a  pleasing  prop*- 
on  to  import  from  foreign  countries  the  enemies  of  a  pest  and  ar- 
se against  it  in  the  hope  of  lessening  its  destructive^**.     E*** 
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the  present  investigation  many  foreign  entomologists  were  conr- 
sponded  with  in  countries  where  this  species  was  known  to  occur  iii  ti« 
hope  that  important  enemies  of  the  bollworm  might  be  discovered  u. 
imported  to  this  country.  No  important  enemies,  however  havoW 
discovered 

SOME  RESULTS  OF  FIELD  WORK. 

Attention  has  elsewhere  been  called  to  the  principal  lines  of  if  -: 
work.  Of  first  importance  is  the  so-called  cultural  method,  wlurf. 
consists  of  the  employment  of  all  such  means  as  will  contribute  to  tL 
production  of  an  early  crop  of  cotton.  This  involves  especially,  (1;  v* 
use  of  seed  of  early-f  ruiting  varieties;  (2)  early  planting  in  the  sprit*: 
(3)  early  and  thorough  cultivation;  (4)  the  use  of  fertilizers  to  hast/r? 
and  increase  the  growth  of  the  plant  and  the  development  of  fruit. 

As  has  been  stated,  the  cotton  crops  of  Texas  and  adjacent  Sut- 
have,  until  recently,  been  largely  produced  from  native-grown  se*i 
often  secured  from  public  ginneries  and  of  unknown  variety  u* 
origin.     The  accumulated  effect  of  the  climate  has  been  to  make  t~- 
crop  later  and  later  in  maturing,  especially  in  the  absence  of  aelci-iM 
of  seed  for  earliness  and  other  qualities.     During  years  of  se\^ 
bollworm  injury,  the  insects,  upon  their  migration  from  ripening  eon 
to  cotton  in  early  August,  have  found  but  few  fields  in  which  the  W* 
were  sufficiently  matured  and  hardened  to  be  unsuitable  for  W 
and  practically  all  of  the  fruit  has  been  subject  to  attack.    Ti- 
importance  of  early  planting  to  avoid  bollworm  injury  has  long  U-. 
recognized  by  planters,  but  sufficient  attention  has  not  been  given 
the  matter  of  using  improved  varieties  of  seed  and  to  the  adoptior 
improved  farm  practices.     Many  observers  have  noted  that  relative 
less  injury  was  done  by  the  bollworm  and  other  cotton  pest>*  esp 
cially  the  leaf-worm,  to  early-planted  than  to  late-planted  cotti* 
Thus  Riley,  as  early  as  1885,  says: 

Our  knowledge  of  the  natural  history  of  Aletia  [Alabama  arffilhcen]  and  the  i*»* 
occurring  experiences  with  its  ravages,  teach  us  that  the  principal  and  maett&*"- 
means  of  prevention  is  to  hasten  the  maturity  of  the  plant  so  that  a  portion  < :    ' 
crop  shall  t>e  beyond  the  reach  of  harm  from  the  more  destructive  July  and  V -■ 
broods  of  the  worm.     *    *    * 

Improving  the  cotton  seed  in  the  direction  just  mentioned  can  be  accom;  .• 
principally  by  careful  selection  of  early  varieties  of  cotton  or  possibly  by  introii:    : 
seeds  from  more  northern  regions.     Early  planting  is  to  be  strongly  ujyrd  r.  .-* 
connection,  although  of  course  it  has  its  drawbacks  in  the  risk9  of  exception!*  • 
frosts. 

Professor  Mally,  in  discussing  certain  statistics  of  the  compe re- 
injury by  the  bollworm  to  earl}'  and  late  cotton  in  Texas  in  ISlhJ.say 

The  late  cotton,  therefore,  shows  a  loss  of  50.6  per  cent,  while  the  early  ■  •  ■ 
shows  no  real  loss.    This  may  be  taken  as  an  extreme  case,  but  the  general  pria 
remains  that  late  cotton  receives  by  far  the  greater  portion  of  bollworm  atfc*  L  « 
tually  protecting  the  cotton  fields  alx>ut  it. 
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Table  II. — Comparative  injury  by  boll  warm  to  early-planted  and  I'lte-plonierf  <■  *" 


Locality. 


Early-planted. 


Date  of 
planting. 


Ladonia,  Tex. 


Ben  Franklin.Tex. 

Quinlan,  Tex 

Wills  Point,  Tex... 
Paris,  Tex 


Aim  out,  Tex 


Apr.     1 

Mar.  19 

Apr.     1 

Mar.  80 

....do... 


Average  of  all  ob- 
servations. 


Mar.  23 


Seed 
used. 


King. 

Hall.. 
King. 
...do .. 
Gin... 

King. 


Per 
cent 
of  in- 
jury. 


Late-planted. 


23.6 

5.6 

5.5 

4.9 

19.7 

5.6 


9.3 


Date  of 
planting. 


May    2 

Apr.  15 
Apr.  25 
May  2 
May    1 

June    2 


Seed  used. 


King 


Per 
cent 
of  in- 
jury. 


Per 

cent  in 

favor 

of 

early 

plant- 
ing. 


Kind  < ;  »i 


Hall 

Gin 

Rowden 
Gin 


Fleming. 


35.3 

23.5 
10.0 
10.0 
29.6 

23.6 


11.7  Black-wuy  *••' 
ed. 

17.9  I*x 

4.5  '  Pom-oik. 

4.1  ,  Grar.pmin- 

9.9  BlaetpmiJ* 

18.0  RedRiTFTV 


20.7 


11.4 


It  will  be  noted   that  in  determining  the  percentages  of  inji~ 
observations  were  made  on  early  and  late  cotton  in  the  same  loa' 
and  on  the  same  date  as  shown  in  Table  I,  so  that  the  comparNm* : 
quite  fair.     The  average  total  injury  to  early  cotton  was  9.3  pero  * 
as  compared  with  an  average  total  injury  of  20.7  per  cent  to  V 
cotton.     This  difference  is  undoubtedly  less  than  would  be  tbf  «> 
during  seasons  of  more  severe  injury  than  occurred  in  1904.   *  • 
decided  preference  of  the  bollworm  for  squares  and  young  boll- 
shown  in  the  figures  of  average  percentages  of  injury  given  inl,; 
tables.     Thus  the  sum  of  the  percentages  of  injury,  as  shown  in " 
tables,  to  squares  and  bolls  one-half  grown  or  less  is  149.7,  whil- 
bolls  from  three-fourths  to  full-grown  the  percentages  of  injury  • 
aggregate  11.5. 

Many  detailed  observations  have  been  made  during  the  coin- 
the  present  investigation  bearing  out  the  above  statements,  anl ;  ■ 
as  to  the  comparative  freedom  of  early  cotton  from  bollworm  in!  * 
have  been  gathered.     This  fact  has  been  the  basis  of  one  of  tbr  }* 
cipal  lines  of  experimental  wTork. 

For  the  completeness  of    experiments,  the  presence  in  injur 
numbers  of  the  bollworm  has  been  necessarj\     Unfortunately,  i'  • 
an  experimental  point  of  view,  the  injuries  of  this  species  during    * 
on  the  several  experiment  farms  were  not  sufficiently  marked  t«»  \z 
made  the  tests  as  thorough  as  could  be  desired.     However,  the  op- 
erable amount  of  data  collected  throughout  the  season  on  the*"J* 
of  the  several  methods  of  treatment,  and  the  final  results,  as  show 
the  weights  of  cotton  produced,  are  none  the  less  valuable  as  indi 
ing  the  relation  of  such  work  to  the  production  of  an  early  crop 

WILLS  POINT  FARM. 


of1 


The  experimental  farm  at  Wills  Point,  Tex.,  on  the  plantation 
O.  L.  Johnson,  was  located  on  a  typical  gray  prairie  soil  of  that 
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i.  The  land  had  bedn  in  cotton  for  the  three  preceding  years,  and 
productiveness  was  considered  to  be  one-third  of  a  bale  per  acre. 
■y.  accompanying  plan  illustrates  the  arrangement  and  treatment  of 
eight  5-acre  plats  of  this  experimental  farm,  together  with  the  yield. 

Experimental  cotton  plain  of  Department  of  Agriculture  at  Wills  Point,  Tex. ,  1904. 


Plat  I. 


Five  acres. 


Planted  March  30,  King  seed. 

Fertilized,  C.  B.  G.«,  400  pounds 

per  acre. 

Cultivated  8  times. 

Hoed  4  times. 

ield,  pounds  seed  cotton  per  acre, 
986.6. 


Plat  II. 


Five  acres. 


Planted  March  30,  King  seed. 

* fertilized,  R.  A.  P.  &,  300  pounds 

per  acre. 

Cultivated  8  times. 

Hoed  4  times. 


ield,  pounds  seed  cotton  per  acre, 
995.6. 


Plat  III. 


Five  acres. 


Planted  March  30,  King  seed. 

Unfertilized. 

Cultivated  8  times. 

Hoed  4  times. 


ield,  pounds  seed  cotton  per  acre, 
736.4. 


Plat  IV. 


Five  acres. 


Planted  March  30,  King  seed. 

rtilized,  A.  P.  &  P.  M.  *,  400  pounds 
per  acre. 
Cultivated  8  times. 
Hoed  4  times. 

ield,  pounds  seed  cotton  per  acre, 

974. 


--i 


Plat  V. 


Five  acres. 


Planted  April  1,  King  seed. 

Unfertilized. 

Cultivated  8  times. 

Hoed  4  times. 


Yield,  pounds  seed  cotton  per  acre, 

765. 


Plat  VI. 


Five  acres. 


Planted  April  1,  King  seed. 

Fertilized,  R.  A.  P.  &,  300  pounds  per 
acre,  plus  dressing  of  nitrate  of  soda, 
100  pounds  per  acre,  when  plants 
had  4  to  6  leaves. 

Cultivated  8  times. 
Hoed  4  times. 

Yield,  pounds  seed  cotton  per  acre, 

852.4. 


Plat  VII. 


Five  acres. 


Planted  April  1,  King  seed. 

Fertilized,  A.  P.  &  P.  M.  c,  300  pounds 

per  acre. 

Cultivated  8  times. 

Hoed  4  times. 

Yield,  pounds  seed  cotton  per  acre, 

83k4. 


Plat  VIII.  Five  acres. 

Planted  May  2,  Rowden  seed. 

Unfertilized. 

Cultivated  4  times. . 

Hoed  2  times. 

Yield,  pounds  seed  cotton  per  acre, 

675.4. 


.  B.  G.— A  commercial  cotton  boll  guano;  analysis— available  phosphoric  acid,  8  per  cent:  pota>h, 
cent;  nitrogen,  2  per  cent. 

.  A.  P.— A  commercial  acid  phosphate;  analysis— available  phosphoric  acid.  14  per  cent. 
.  P.  &  P.  M.— An  acid  phosphate  and  potash  mixture;  analysis— available  phosphoric  acid,  13. :» 
cnt;  potash,  4.65  per  cent. 
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18 
More  detailed  figures  are  given  in  the  following  table: 

Table  III. — Showing  treatment  of  and  remits  from  plats  on  hoUworm  erperimt*! 

of  Department  of  Agriculture  at  Wills  Point,  Tex,,  1904. 


Variety  of 

Fertilizer  and  quan- 

Date of 

umber  of  times  cultivated. 

umber  of  times  boed. 

^4 

o 

•o 
c 

.9 

a= 

dS 

•So    i*s* 

"*•  e  **    '  3>  S.  *-•  •      - 

UVW--  \ 

Sec.  "is!*    * 

m 

+» 

cotton. 

tity  used  per  acre. 

planting. 

leld  per  acre 
seed  c 

04 

« 

55 

> 

J— 1 

> 
fll.47  f4* 

I 

N.C.King.. 

C.  fi.  G.t  400  pounds. 

Mar.  30 

8 

4 

986.6 

311.2 

II 

•  •  •  •  •  \4^#    •  •■••>• 

R.  A.  P.,  300  pounds. 

....do ... 

»     8 

4 

995.6 

320.2      11.  Si    i* 

III 

do 

•  •  •  ■  «"a^J  ••*••• 

Unfertilized 

do ... 

*      8 
8 

\ 

736.4 
974.0 

61.0  ,      2.24     . 

IV 

A.  P.  and  P.  M.,400 

....do 

298.6  ;    U.01    I* 

pounds. 

1 

V 

do 

Unfertilized 

Apr.    1 
....do 

8 
8 

4 
4 

765.0 
862.4 

89.6        3.30  ... 

VI 

R.  A.  P.,  300  pounds; 

177.0        6.35    *v 

sodium     nitrate, 

100  pounds. 

t 

VII 

do 

A.  P.  and  P.  M.,  300 
pounds. 

do... 

8 

4 

831.4 

156.0  j      5.75    •- 

1 

VIII 

Rowden 

Unfertilized 

May    2 

4 

2 

i 

675.4 

1 

! 

Aside  from  the  yields  of  cotton,  the  influence  of  the  several  t: 
ments  on  the  fruiting  of  the  plant  was  determined  by  actual  c« 
of  all  the  fruit  on  20  plants  for  each  plat,  on  several  different  i*  < 
during  the  season. 

Vigorous,  well-branched  plants  were  selected  iu  various  part- 
each  plat.     These  plants  were  not  marked,  and  consequently  a  <!.' 
ent  set  of  plants  was  used  each  time  the  counts  were  made.    TV  ? 
age  was  determined  in  this  way  five  times  during  the  summer,  at  i 
vals  of  about  sixteen  days.     The  first  count  was  made  on  Ju:  ' 
square  production  having  just  begun;  the  last  on  August  K>. ■ 
the  bolls  were  beginning  to  open. 

The  prime  object  in  making  these  records  was  to  determine  tr  '< 
ative  earliness  of  fruit  production,  (1)  with  King  seed,  early  pUi* 
fertilizers,  and  thorough  cultivation;  (2)  with  King  seed,  early; 
ing,  no  fertilizer,  and  thorough  cultivation,  and  (3)  with  R" 
(native)  seed,  late  planting,  no  fertilizer,  and  ordinary  eulti^  1 
The  records  made  on  plants  grown  under  the  conditions  named  * 
last  group  are  used  as  a  basis  of  comparison. 
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blb  IV. — Showing  rate  of  fruiting  on  respective  plats  of  bollworm  experiment  farm  of 
Dejmrtment  of  Agriculture  at  Wills  Point,  Tex.,  1904* 


lat 

nber. 


Date  of 
exami- 
nation. 


I 
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IV 
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VI 
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June   9 

...do... 
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— do ... 
— do ... 
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do.. . 

—  do . . . 
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squares 
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9 


July 

do 

do 

do 

do 

do 

do 

....do 


Julv  23 

do.. 

do.. 

do.. 

do .. 
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....do ...,' 
....do... 

A  tiff.  15 
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do 
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do ... 


*A 

o  a 
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5A 

tt 

3*A 

a& 
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«A 

?A 
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A 


34a 

1J4A 
1*48 

9A 
1048 


1043 


A 


Full- 
grown. 


Open. 


A 
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i  i 

H 

43 
A 

J  A 


A 


ISA 

12A 

648 
»4R 
548 
943 
HAS 

3A 


A1 


*A 

«A 

»A 
«A 
*A 

*48 
748 


m 

»A 

BA 

8 

*Ai 

8 

Ai 

12A 

"A 

i«A 

i*A 

154* 

»Ai 


Average  increase  per  plant  in  number 


Squares 

aa  com 

pared 

with 

plat  8. 


One- 
fourth- 
grown 
bolls  as 
com- 
pared 
with 
plat  8. 


543 
•A 

1**1 
5H 

3A! 

448: 
5A! 


One- 
half  to 
three- 
fourths 
grown 
bolls  as 

com- 
pared 

with 
plat  8. 


Full- 
grown 
bolls  as 

com- 
pared 

with 
plat  8. 


3048 

27A 

1*48 
25A 

134H 


A' 

* 

A 
A 
A 
A 


A 

A 


A 


65A 
3*A 

16 

5*A| 

948 
3*43! 
49A 


9  " 

in 

3?4g 
2«A 

»43 


34S 
2A 
1A 

4 
1 

7a: 


ft 


24* 
1A 

I 

A'- 
1A. 


1248 
2A 
2A 
94» 

4 

11 
15A 


<u* 

i«! 
44*. 
H8' 
34Hi 

34*! 

1A 


■MA 

■  8A| 

A! 

•  m 

■  Hi 
24!) 

H43 


15A 

9    I 
348 

ftll 
2,  g. 

m 


- 1 


44& 

2A, 

1A' 
A 


90, 


44' 

1* 

k» 

i « 

S'H 

J4 
1    " 


Open 
bolls  as 
com- 
pared 
with 
plat  8. 


A 


A 


»Aj 

84  *! 

414 

744: 

4A 
«4» 

744 


HA 
64* 

«a: 
10  1 

743 

5A 


&A 

3A 
U 

24* 
2A 


he  counts  made  011  the  several  dates  plainly  show  that  the  plats  in 
first  group,  that  is,  Nos.  I,  II,  IV,  VI,  and  VII,  hail  a  decided 
mtage  over  the  others  in  earliness  of  fruit  production;  those  in 
second  group,  that  is,  Nos.  Ill  and  V,  were  about  intermediate, 
le  No.  VIII  fell  far  behind  all  the  others.  Plats  of  the  first  group 
hod  their  maximum  square  production  about  July  9;  those  in  the 
nd  group  about  two  weeks  later;  and  plat  VIII  about  a  week  later 
t  the  second. 

lie  decided  uniformity  of  the  results  of  the  counts  on  the  several 
s  is  notcworth)r;  also  their  conformity  with  the  earliness  as  shown 
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by  the  first  picking.  The  total  weight  of  the  cotton  picked  from  th* 
several  plats  bears  out  the  results  of  the  counts,  for  it  is  noticeable 
that  the  maximum  square  production  on  the  unfertilized  plats  wur 
reached  as  high  as  on  those  which  were  fertilized,  and  Plat  VIII,  which 
had  ordinary  treatment,  was  considerally  below  Plats  III  and  V,  unfer 
tilized,  but  which  were  planted  with  King  seed  and  thoroughly  cuki- 
vated.  The  same  effects  are  noticeable  in  the  maximum  boll  prata 
tion. 

Bolls  which  are  full  grown  by  August  15,  as  shown  by  counts   ' 
injured  and  uninjured  fruit,  are  practically  safe  from  bollworiu  injur;; 
hence  the  advantage  of  early-fruiting  varieties,  earljT  planting,  fin. 
lizers,  and  thorough  cultivation  may  be  readily  seen:  for  on  the  a!*>v 
date  Plats  I,  II,  IV,  VI,  and  Vll  showT  an  average  of  19  J  boll*  {>• 
plant,  which  would  be  practical^  out  of  danger  of  bollwonn  injury 
Of  these  19^  bolls  there  was  an  average  of  4gV  bolls  per  plant  op  i 
on  that  date.     Plats  III  and  V  show  an  average  of  182%  bolls  y»* 
plant  practically  out  of  danger,  an  average  of  1¥V  of  these  being  oy:. 
Plat  VIII  had  9T8T  bolls  per  plant  out  of  danger,  or  less  thau  half  lb 
number  which  on  the  fertilized  plats  would  be  quite  sure  of  escapir: 
bollwonn  injury. 

PITTSBURG  FARM. 

The  experimental  farm  at  Pittsburg,  Tex.,  on  the  plantation  of  M 
J.  F.  Harrison,  was  located  on  a  typical  sandy  soil  of  that  section, 
was  supposed  that  fertilizers  would  exert  considerable  influence  on* 
production  of  cotton  on  a  soil  of  this  character,  and  this  feature  of  * 
work  was  emphasized.     The  land  used  was  said  to  have  been  in  m. 
vation  continuously  for  the  past  sixty  years.     In  1902  it  was  plant' 
to  corn  and  in  1903  to  cotton.     The  productiveness  of  the  land  «- 
considered  to  be  one-fourth  bale  per  acre. 
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The  accompanying  plan  shows  the  treatment  of,  and  the  results  from, 
e  respective  plats  involved  in  this  fertilizer  experiment: 

I'lrjtcrimental  cotton  plain  of  the  Department  of  Agriculture  at  Pittxburg,  Tex.,  1904* 


Plat  I. 


Five  acres. 


Hetty  seed. 

Planted  April  13. 

Vrtilized,  R.  P.  Ca  300  pounds  per 

acre. 

Cultivated  8  times. 

Hoed  3  times. 

field,  pounds  seed  cotton  per  acre, 

1,403.8. 


Plat  II. 


Five  acres. 


Hetty  seed. 

Planted  April  13. 

Vrtilized,  G.  B.  G.&  400  pounds  per 

acre. 

Cultivated  8  times. 

Hoed  3  times. 

field,  pounds  seed  cotton  per  acre, 

yy7.8. 


Plat  III. 


Five  acres. 


Hetty  seed. 

Planted  April  13. 

Fertilized,  R.  A.  P.  c  320  pounds  per 

acre. 

Cultivated  8  times. 

Hoed  3  times. 

Yield,  pounds  seed  cotton  per  acre, 

1,202.8. 


Plat  IV. 


Five  acres. 


Hetty  seed. 
Planted  April  13. 

Unfertilized. 
Culivated  8  times. 

Hoed  3  times. 

Yield,  pounds  seed  cotton  per  acre, 

694. 


R.  P.  C— A  commercial  potash  compound,  analysing— available  phosphoric  acid,  10  per  cent;  pot- 
i,  2  per  cent. 

<\  B.  G.— A  commercial  cotton  boll  guano,  analyzing— available  phosphoric  acid,  8  per  cent;  potash, 
rr  cent;  nitrogen,  2 per  cent. 
R.  A.  P.— A  commercial  acid  phosphate,  analyzing— available  phosphoric  acid,  14  per  cent. 
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The  comparative  earliness  of  the  crop,  the  increase  and  value  of  & 
same,  and  the  net  gain  by  the  use  of  fertilizers  are  shown  more  ia 
detail  for  the  respective  plats  in  the  table  below: 

Table  V. — Showing  treatment  of  and  results  from,  plats  in  Department  of  Agrtr    r  . 

bollworm  experimental  farm  at  Pittsburg,  TVjt.,  1904. 
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Plats  I  and  IV  are  compared  graphically  with  respect  to  earlir. ••• 
and  vield  in  figure  2. 


MTE- 


ict*  to/ 


»         -r 


Fio.  2.— Diagram  oomparing  Plats  I  and  IV  of  the  Pittsburg  (Tex.)  farm,  fertillied  and  uu 

respectively,  with  regard  to  earliness  and  yield  of  seed  cotton. 

In  connection  with   the  above  results  as  to  final  vield  shoiil 
considered  certain  data  relative  to  the  rate  of  fruit  production  *\w 
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the  season  as  determined  by  counts  on  different  dates  on  20  plants  on 
3ach  plat  The  important  results  of  these  counts  are  indicated  in  the 
following  table: 

Table  VI. — Showing  rate  of  fruiting  on  respective  plats  of  Department  of  Agriculture1 8 

bollworm  experimental  farm  at  Pittsburg,  Tex.,  1904. 
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CONCERNING    THE    EXPERIMENTS   WITH 
CXTLTXJRAIi  METHODS. 

In  the  case  of  field  experiments  involving  questions  of  the  character 
f  those  presented  above,  final  conclusions  may  not  be  drawn  as  the 
esult  of  one  or  even  several  years'  tests.  Variations  in  seasons  and 
ther  conditions  often  produce  results  one  }ear  not  verifiable  the  next; 
rid  what  appears  desirable  for  one  character  of  soil  may  not  be  use- 
il  on  another.  The  writers  would,  therefore,  be  entirely  unwar- 
iintcd  in  making  specific  recommendations,  especially  as  regards  the 
*e  of  certain  fertilizer  elements,  on  the  data  secured  in  the  course  of 
ist  year's  investigation. 

Curtain  general  statements  are,  however,  apparently  warranted.  At 
ie  Pittsburg,  Wills  Point,  and  other  experimental  farms  the  use  of 
irtilizers  resulted  in  a  notably  earlier  and  larger  crop  of  cotton,  as 
smpared  with  the  unfertilized  check  plats. 

On  soils  deficient  in  one  or  more  of  the  three  principal  elements  of 
Iant  food,  namely,  phosphoric  acid,  nitrogen,  and  potash,  the  appli- 
ition  of  the  needed  element  or  elements  results  in  a  more  rapid  and 
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larger  growth  of  the  plant  and  a  consequent  earlier  and  greater  pro- 
duction of  squares.  It  would  appear  that  herein  lies  the  principal 
value  of  fertilizers,  as  related  to  the  production  of  an  early  crop. 

On  the  Pittsburg  farm,  attention  is  called  to  the  larger  and  earlier 
yields  obtained  from  the  use  of  a  fertilizer  containing  10  per  cent  *t 
phosphoric  acid  and  2  per  cent  of  potash,  and  from  the  use  of  14  i>r 
cent  acid  phosphate  alone,  as  compared  with  a  complete  fertilizer 
analyzing,  phosphoric  acid  8  per  cent,  nitrogen  2  per  cent,  and  poto^ 
2  per  cent.  On  the  Wills  Point  farm  the  largest  yield  was  obtain^; 
from  the  use  of  14  per  cent  acid  phosphate.  Plats  I,  II,  and  IV,  h<* 
ever,  show  approximately  the  same  total  yield.  The  comparative 
earliness  may  be  indicated  from  the  following  weights  of  seed  cotU* 
picked  by  August  26:  Plat  I,  2,325  pounds;  Plat  II,  2,029  pound-: 
Plat  IV,  2,554  pounds.  This  gives  again  a  slight  balance  in  favor  <•; 
an  acid  phosphate  and  potash  fertilizer  as  to  earliness  of  crop.  It  m*1 
also  be  mentioned  here  that  in  the  fertilizer  experiments  in  l&H.  •* 
the  plantation  of  Capt.  13.  D.  Wilson,  Hetty,  Tex.,  on  rich  '•  bottom* 
soil,  the  use  of  400  pounds  per  acre  of  a  phosphoric  acid  and  poU>-' 
mixture  gave  a  considerably  larger  early  and  total  yield  of  cotton  tLic 
did  the  use  of  300  and  450  pounds  per  acre,  respectively,  of  pbosph<  r. 
acid.  The  first  picking  from  phosphoric  acid  and  potash  mixtu:" 
plats,  September  3,  was  499  pounds  seed  cotton  per  acre.  From  [I 
plat  treated  with  300  pounds  acid  phosphate,  354$  pounds  of  seed<v' 
ton  per  acre  were  secured;  and  from  the  plat  receiving  450  pound*  ^: 
acid  phosphate  the  yield  was  355 j  pounds  of  seed  cotton  per  ai^ 
The  total  yield  of  seed  cotton  per  acre  from  the  respective  plat*  w 
1,387^  pounds,  1,153  pounds,  and  1,280$  pounds. 

It  is,  however,  only  intended  to  point  out  the  usefulness,  in  gem  r*i. 
of  employing  fertilizers  in  a  system  of  cotton  culture  designed  to  pi  - 
duce  a  crop  ahead  of  bollworm  injury.  The  exact  character  of  ti> 
fertilizer  and  the  quantity  per  acre  to  be  used  are  matters  of  furth*' 
experimentation.  The  previously  tabulated  data  in  regard  to  frit- 
izers  should  furnish  planters  with  a  basis  for  experimentation  by  *bi« 
they  will  finally  arrive  at  conclusions  true  for  their  respective  suk 

Of  equal  importance  in  the  production  of  early  cotton  is  the  n^« 
varieties  with  an  inherent  tendencj'  to  begin  fruiting  early  in  & 
growth  of  the  plant,  or  low  on  the  plant,  and  on  which  the  joint-  a*1 
short.     Observant  planters  need  not  be  told  of  the  great  different  '• 
fruiting  habit  of  different  varieties  of  cotton.     The  long-limbed  >**-• 
are  necessarily  later  in  setting  squares,  and  they  are  also  less  pn»I'.'- 
than  those  with  shorter  joints.     The  desirable  qualities,  as  early  fra' 
ing,  good  staple,  etc. ,  may  be  perpetuated  and  improved  by  seed  si ■ 
tion.    Seasonal  conditions,  such  as  a  shorter  growing  season,  have  Kni. . 
the  northern  part  of  the  cotton  belt,  to  the  use  of  early-fruiting,  prot: 
varieties  in  those  sections.    Seed  of  such  varieties,  especially  the  Ki«: 
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»s  recently  been  extensively  planted  in  Texas  on  account  of  these 
aracteristies,  in  both  the  bollworm  and  boll  weevil  infested  regions. 
ie  importance  of  the  use  of  selected  early-fruiting  varieties,  as  corn- 
rod  with  the  native  "run-down"  gin  seed,  was  well  illustrated  in 
t»  investigations  during  1903.  On  the  plantation  of  Capt.  B.  D.  Wil- 
n,  tit  Hetty,  Tex.,  under  conditions  of  severe  bollworm  injury,  early 
inted  King  seed  produced  an  average  of  1,348  pounds  per  acre  of 
ul  cotton,  as  against  187  pounds  per  acre  of  early-planted  but  late- 
ituring  gin  seed.  The  advantage  of  early  planting  is  emphasized 
results  secured  on  various  farms.  On  the  Wilson  farm  in  1903 
rlv-planted  King  with  thorough  cultivation  gave  1,348  pounds  seed 
tton  per  acre,  as  compared  with  360  pounds  per  acre  from  late-planted 
ng  also  with  thorough  cultivation. 

Early  and  thorough  cultivation  is  another  important  factor  in  the 
oduction  of  earl}7  cotton.  Plants  should  be  chopped  out  as  early  as 
fieticable  to  admit  of  free  branching  and  consequent  square  p  ro- 
ot ion.  The  fertility  of  the  soil,  either  native  or  introduced  by 
»atis  of  fertilizers,  may  be  used  by  plants  only  in  solution.  Conse- 
ently,  for  the  conservation  of  moisture  and  other  reasons,  timely 
el  frequent  cultivations  are  of  the  utmost  importance. 

TEAP  CBOPS. 

Attention  has  been  elsewhere  called  to  the  decided  preference  of 
II worms  for  corn  as  compared  with  other  plants  upon  which  it  is 
own  to  feed.  This  preference  permits  of  the  use  of  corn  in  a  way 
culated  to  protect  cotton  from  injury. 

Fhe  corn  should  be  planted  in  belts  through  the  cotton  field  at  a 
ie  that  will  result  in  its  being  in  tassel  and  silk  about  the  first  of 
igust.  By  this  time  moths  are  developing  from  Iarvfe  matured  in 
»  roasting  ears  of  neighboring  corn  which  has  now  begun  to  ripen 
:1  is  no  longer  attractive  to  the  moths  for  egg-laying  purposes.  In 
»  natural  course  of  events,  the  moths  migrate  to  cotton  fields,  where 
*y  deposit  the  bulk  of  their  eggs.  Finding  these  belts  of  corn  in 
sol  and  silk,  however,  they  deposit  on  them  the  greater  part  of  their 
ljs,  and  correspondingly  neglect  the  cotton  plants.  The  September 
aeration  of  larvae  is  sometimes  a  source  of  considerable  injury, 
socially  to  very  late  cotton.  Corn  may  easily  be  brought  into  silk 
as  to  attract  moths  of  this  generation  by  planting  only  a  por- 
n  of  the  belts  through  the  cotton  fields  at  the  time  of  first  planting 
il  then  completing  the  work  two  or  three  weeks  later.  The  same 
•lilts  may  be  secured  by  planting  patches  of  corn  here  and  there  over 
»  plantation,  following  crops  of  oats,  wheat,  or  Irish  potatoes, 
wpeas  are  very  attractive  to  bollworm  moths,  owing  to  their  fond- 
*s  for  the  nectar  profusely  secreted  by  this  plant.     Thus  the  corn 
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trap  rows  ma}'  be  made  more  effective  by  planting  rows  of  peas  iter- 
nately  with  rows  of  corn.  The  peas  should  come  into  full  bloom  ainV 
time  the  corn  is  silking.  This  will  necessitate  planting  the  pernio 
the  time  the  corn  appears  above  the  ground.  The  advantage  gain-: 
by  the  use  of  trap  crops  can  not  be  expressed  in  pounds  of  seeded. 
as  it  is  impossible  to  arrange  a  test  so  that  the  area  left  for  comptri*? 
will  be  subjected  to  the  same  conditions  without  having  it  adjafl* 
and  consequently  equally  subject  to  protection  by  the  com.  ft* 
worm  moths  fly  freely,  and  are  therefore  attracted  to  fresh  corn  frz. 
a  considerable  distance,  and  the  influence  of  the  trap  rows  is  thus  fi^ 
general. 

During  1903  tests  of  corn  trap  crops  for  protecting  cotton  agaii- 
the  more  destructive  August  generation  of  bollworms  were  wad*  :■' 
Calvert  and  Wills  Point,   Tex.     Early   in   August  the  number 
eggs  upon  8  typicaL  plants  in  the  trap   rows  at  Wills  Point  ** 
found  to  be,  on  an  average,  495  per  plant,  804 eggs  being  the  maiiaut 
number  found  on   a   single  plant.     No  account  was  taken  of  f&» 
deposited  on  plants  previous  to  or  succeeding  this  time.     Prom  rh*» 
figures  some  idea  may  be  gained  of  the  vast  number  of  egg*™- 
are  thus  diverted  from  cotton.     In  1904  tests  of  corn  as  a  trap  i"*1 
were  made  at  Sulphur  Springs,   Quinlan,  and  Hetty,  Tex.,  au«!  * 
Shreveport,  La.     The  same  general   plan  was  carried  out  in  all 
the  above  localities,  protection  from  the  August  brood  only  \+*> 
sought.     Belts  from  10  to  40  feet  wide  extending  across  the  field".-: 
left  implanted  at  the  time  of  planting  cotton,  and  these  were  xtfdp  ■ 
Mexican  June  corn  by  June  1  in  rows  from  5  to  6  feet  apart    F 
days  later  cowpeas  were  planted  between  the  rows  of  corn,  thu-  !•  • 
ing  ample  room  for  cultivation.     The  corn  was  planted  in  aln)ut  i 
proportion  of  10  rows  to  40  rows  of  cotton,  and  the  individual  ti 
varied  from  20  to  40  acres. 

The  following  table,  computed  from  counts  made  of  the  num^ 
eggs  on  20  typical  plants  in  trap  rows  on  the  farm  of  Mr.  J.  T.  It 
grove,  Sulphur  Springs,  Tex.,  will  give  an  idea  of  the  number  ot<:* 
kept  from  the  cotton  by  a  few  acres  of  trap  corn.     The  figure*  •• 
the  average  number  of  eggs  for  each  plant  and  the  average  inm.*' 
on  the  various  portions  of  the  plants: 

Table  VII. — Distribution  and  average  number  of  boltwonn  egg*  im  nvm. 


Date  of  cxami na- 
tion. 


July  28  ... 
AUtfUHt  1G. 


Number  of  opg*  on — 


Entire 
plant. 


Leaves. 


338.4 
52. 55 


fty.85 

12 


Sheaths. 


55. 55 
7.85 


Taaselu. 


64.93 

10.8 


Silica. 


129.1 
21.9 


Condition  <»!  •<>r" 


Many  plant*  not  iu  * 
Corn  in  rcviNt1nyf*r 
ins. 
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ingayearof  greater  boll  worm  abundance  the  number  of  eggs 
ould  be  deposited  on  corn  would  doubtless  far  exceed  the  iiiim- 
*re  given.  The  number  of  eggs  occurring  on  an  acre  of  trap 
t  one  time,  as  based  on  the  al>ove  figures,  is  surprisingly  great, 
[the  average  number  of  eggs  per  plant  on  July  i*S.  as  given  in 
le,the  protection  afforded  by  the  plants  on  a  >ingle  aere  may  lie 
ted  in  a  theoretical  way.  Assuming  the  corn  rows  to  be  ♦',  feet 
nd  the  plants  14-  feet  apart  in  the  row,  there  would  be  on  an 
Wo  plants.  On  the  average  of  3tfW.4  eggs  per  plant,  as  foi.nd 
here  would  be  1.637,N50  eggs  distributed  over  the  acre  of  corn. 
:ies  of  observations  it  has  liecn  determined  that  a  single  boll- 
»edin<r  freelv  on  cotton  will  destrovon  an  average  s  souares.  1 
ind  lis  bolls  during  the  course  of  its  growth.  Assuming  that 
v.  fruit  destroyed  would  have  eventually  matured,  there  would 
d  destruction  of  17.470,4*i4  bolls.  On  an  average  of  7»»  liolls 
jund  of  seed  cotton,  this  would  mean  a  destruction  of  :M*.).;»7s 
)f  cotton  in  the  seed,  or  at  the  rate  of  l..r»oo  pounds  seed  cotton 
lie.  16o  bales. 

*t  be  remembered,  however,  that  in  the  above  calculations  it 
lined  that  from  every  ^^  a  mature  larva  would  develop. 
uild   be  far  from  the  case  in  reality.     In   fact   it   ha-   been 

a. 

I  that  on  an  average  but  one  larva  reaches  maturity  from 
►  eggs  deposited  on  corn.  It  was  further  assumed  that  all  of 
re*  and  flowers  injured  would  have  otherwise  reached  maturity, 
i  fact  would  not  be  the  case,  as  many  souares  and  voum*  hoi  Is 

by  the  plants  on  account  of  unfavorable  weather  or  other  con- 
However,  after  making  due  allowance  for  all  of  thc>e  condi- 
e  benefits  to  be  derived  from  a  proper  use  of  corn  as  a  trap 

.seen  to  l)c  very  great. 

rht  appear  at  first  sight  that  the  practice  of  furnishing  the 
n  with  an  abundance  of  its  preferred  food  would  simply  result 
»ater  increase  and  consequent  destructiveness.     This,  however, 

result,  for  when  the  eggs  arc  concentrated  on  the  corn  plants, 
e  silks  they  are  very  largely  destroyed  by  a  certain  parasite 
>redaccous  enemies,  and  the  larva*  hatching  from  these  cg^sar:', 
tilled  by  the  cannibalistic  habits  of  the  boll  worms  them^elvc-*. 
some  If)  to  5)0  young  larva;  which  may  usually  he  found  in  a 

silked  ear  of  corn,  but  one  or  two  boll  worms  will  eventually 

ituritv. 

rous  instances  have  come  under  the  observation  of  the  writers 

•la nters,  in  attempting  to  make  use  of  trap  crops,  have  made 

ake  of  planting  the  corn  at  the  usual  time  in  the  spring.    The 

is  been,  that  the  cotton  has  suffered  greater  injury  than  would 

se  have  occurred.     The  success  of  the  trap  crop  idea  as  here 
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considered  depends  entirely  on  having  the  corn  in  tassel  and  silk  on  or 
about  the  first  of  August,  and  it  must  be  planted  considerably  lit* 
than  the  normal  time  of  planting  corn  in  the  spring.     June  c« 
planted  the  last  of  May  or  first  of  June,  with  good  cultivation.*! 
be  silking  and  tasseling  freely  by  August  1. 

The  greatest  benefit  will  come  from  the  use  of  corn  as  a  trap  rr : 
in  its  general  adoption  by  the  planters  of  a  neighborhood.  In  \i- 
case  of  large  plantations  it  is  quite  possible  to  adopt  a  system  of  «rn« 
ing  late  corn,  after  oats,  wheat,  or  other  early-maturing  crops,  nfii^ 
will  attract  the  bollworms  from  the  plantation  generally.  An  instas 
of  this  practice  may  be  cited  on  the  plantation  of  Mr.  F.  L.  Maxwell,  o: 
Mound,  La.  It  has  been  the  practice  of  this  gentleman  to  grow  sbJ 
areas  of  late  corn  after  oats  here  and  there  over  the  plantation  to  \i 
almost  complete  protection  of  his  large  cotton  crop. 

USE  OF  ARSENICAL  POISONS. 

The  opinion  prevails  more  or  less  generally  among  cotton  plant*  :• 
that  the  bollworm  may  not  be  successfully  poisoned,  by  reason  of  il 
fact  that  it  bores  to  the  interior  of  squares  and  bolls,  and  does  not  :■• ' 
on  the  exterior  parts  of  the  plant  to  any  extent.     Such  a  belief  is  ti-» 
only  of  the  later  stages  of  the  larva.     The  average  planter  seldom  .- 
his  attention  attracted  by  so  small  a  creature  as  a  newly  hatched  1>* 
worm,  and  it  thus  results  that  the  habits  of  the  insect  during  its  car 
larval  existence  are  practically  unknown  to  him.     This  unob*Mv. 
period  in  the  development  of  the  larva  is  the  only  time  when  jxit- 
may  be  expected  to  exert  any  considerable   influence  in  bollvi1 
control. 

From  extended  studies  of  the  egg-laying  habits  of  the  moth  *■ 
the  actions  of  the  newly-hatched  larvae  there  is  every  reason  to  boli  ■ 
on  theoretical  grounds,  that,  by  the  application  of  poison  to  cot  lor  - 
about  the  time  the  eggs  of  the  large  August  generation  begin  to  hat . 
the  injury  from  this  insect  may  be  greatly  reduced.     A  scrii-*  • 
observations  made  during  the  summer  of  1903  on  the  distributer 
eggs  on  cotton  plants,  as  determined  by  watching  the  mot  Its  * 
ovipositing,  showed  that  73  per  cent  of  the  eggs  were  so  placed : 
the  resulting  larvso  would  be  readily  susceptible  to  poison.     By  <•  • 
fully  examining  several  plants,  65  per  cent  of  the  eggs  were  futitni 
be  on  other  parts  than  the  squares,  flowers,  and  bolls.     During  1' 
similar  records  were  made  by  watching  the  moths  ovipositing  in  ' 
ton  fields.     The  combined  record  of  25  moths  is  given  below: 
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Distribution  of  bollworm  eggs  upon  cotton  plants. 

Eggs. 

Leaves,  upper  surface 191 

Leaves,  lower  surface 194 

Squares 326 

Flowers 110 

Bolls 120 

Growing  tips 46 

8tema 64 

Petioles 29 

Weeds 20 

Objects  on  ground 21 

Dead  leaves 20 

The  total  number  of  plants  oviposited  on  by  these  25  moths  was 
175.  All  larv*e  hatching  from  eggs  deposited  elsewhere  than  on 
s  squares  and  flowers  may,  for  reasons  to  be  given,  be  considered 
capable  of  destruction  by  poison.  Therefore,  of  the  1,141  eggs 
posited,  705,  or  about  62  per  cent,  would  fall  in  this  class. 
Dn  account  of  the  important  bearing  on  the  subject  of  poisoning, 
before  mentioned,  the  habits  of  the  newly  hatched  larvae  have  been 
ite  carefully  studied.  Immediately  upon  its  escape  from  the  egg 
1  little  larva  devours  its  deserted  egg-shell  and  soon  afterwards 
Efins  a  restless  search  for  food.  If  it  hatches  from  an  egg  placed 
on  a  square  or  flower,  it  may  soon  effect  an  entrance,  but  if  situated 
c  where,  as  on  a  leaf,  it  may  wander  about  here  and  there,  fre- 
ently  tasting  or  rasping  the  epidermis  of  the  leaf  or  other  portion 
the  plant  where  it  may  be,  in  its  efforts  to  find  suitable  food. 
Fhis  apparently  aimless  search  is  often  continued  for  several  hours. 
ie  same  path  ie  often  crossed  and  recrossed  many  times  with  short 
crvals  of  surface  feeding  along  the  way.  Many  of  these  minute 
vse  perish  in  their  attempts  to  find  suitable  food;  others  succeed  in 
iching  some  tender-growing  portion  of  the  plant,  as  the  terminal 
d  of  unfolded  leaves,  which  is  soon  penetrated.  Although  consid- 
ible  traveling  may  be  done  later  in  the  search  for  fresh  food,  but 
tie  food  is  taken  on  the  surface.  Larvae  which  hatch  from  eggs 
iced  upon  bolls  may  rasp  the  epidermis  but  are  unable  to  enter  except 
case  of  the  smallest  bolls.  Therefore  these,  as  well  as  larva?  from 
gn  placed  upon  the'  leaves,  petioles,  stems,  etc.,  are  compelled  to 
*k  more  tender  portions.  This  period  of  what  might  be  called 
tornal  feeding  varies  greatly  in  different  individuals,  lasting,  as  a 
Ie,  probably  from  a  few  hours  to  a  day,  or  even  more. 
Considering  the  above  facts,  the  necessity  of  applying  poisons  at 
b  proper  time  is  apparent.  No  arbitrary  date  may  be  given,  owing 
the  variability  of  the  time  at  which  the  larvae  begin  to  hatch  in 
struct! ve  numbers  in  different  localities.  However,  the  planter  may 
termine  this  time  approximately  by  careful  observation.     When 
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moths  arc  seen  to  be  present  in  any  considerable  numbers  in  cotto: 
fields,  the  poison  should  be  applied  immediately.  The  moths  do  v. < 
become  abundant  in  the  fields,  as  a  rule,  until  the  August  geoentk: 
appears,  which  is  during  the  last  few  days  of  July  or  the  first  wwk/ 
August.  As  has  been  stated,  poisons  should  be  applied  when  therp 
begin  to  hatch  in  numbers,  about  the  first  of  August,  and  not  when  u- 
larvse  have  attained  considerable  size,  as  they  have  three  weeks  Ut«r 
The  first  application  should  be  made,  as  a  rule,  about  the  last  of  JuV 
and  should  be  repeated  in  about  a  week  or  ten  days.  In  case  of  n  ' 
following  an  application,  it  should  be  repeated  immediately.  Soa- 
times  a  third  treatment  at  a  later  date  is  desirable.  When  thediw:\ 
method  is  employed,  the  application  should  be  made  early  in  the  nu»rr 
ing  or  after  a  shower,  as  the  moisture  on  the  plants  is  important : 
retain  the  dust  as  it  comes  in  contact  with  the  foliage  and  other  pin- 

To  illustrate  the  efficiency  of  poison  when  applied  at  the  prop' 
time  in  killing  newly  hatched  larvae,  the  following  is  of  interest:  Tj 
results  were  obtained  by  Mr.  C.  T.  Brues  in  a  small  experiment  «\* 
ducted  at  the  laboratory  at  Paris,  Tex.     On  September  17,  two  pb: 
which  were  squaring  freely  were  covered  with  wire  screen  cages  <"* 
plant  having  previously  been  lightly  dusted  with  paris  green  dilci- 
with  dry  slaked  lime.     About  200  hundred  eggs  which  were  ready ' 
hatch  were  placed  upon  each  plant.     Observations  were  niadfft 
day   of  the  number  of  fruits  injured  until  October  16,  when  * 
of  the  surviving  larvie  had  entered  the  soil  to  pupate.     Only  1  *j«r 
was  injured  during  this   period  on   the  poisoned   plant T  wbil* 
the   unpoisoned  check  plant  31  squares,  2  flowers,  12  small  u*i. 
large  bolls  were  destroyed.     Notwithstanding  the  fact  that  there**' 
heavy  rains  during  the  nights  of  September  20  and  21,  the  destrnrt  * 
of  the  larvae  by  one  application  was  practically  complete.     In  t' 
instances  the  larvae  all  hatched  practically  at  the  same  time  and  shu* 
after  the  poisou  had  been   applied.     Such   uniformity   in  hau-hi 
would  not  be  the  case  in  the  field,  and  therefore  such  complete  eir ■' 
mination  could  not  be  expected. 

As  between  the  dusting  and  spraying  methods  of  applying  pi>:^ 
the  former  seems  more  practicable.     The  main  objection  to  the  u-« 
a  spray  is  the  difficulty  usually  found  in  securing  water  in  prosi: 
to  fields,  and  the  greater  time  required  in  the  application  of  pn> 
in  liquid  condition.     Geared  machinery  may  be  secured  for  pot**  '• 
by  cither  method,  but  the  rather  primitive  way  so  largely  used  in  v 
bating  the  cotton  caterpillar,  by  dusting  the  poison  through  bap*  * 
to  each  end  of  a  pole  and  carried  by  a  man  on  horseback,  has  acta 
advantage  on  account  of  cheapness  of  apparatus.     By  thw  mean-- 
20  to  25  acres  may  be  poisoned  during  the  few  hours  suitable  f»f  '■' 
work  in  the  early  morning  and  late  evening.     Where  the  poi*' 
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tinted  over  the  plants,  from  2  to  3  pounds  of  Paris  green  should  v 
*ed  per  acre,  and  in  spraying  the  poison  should  be  used  at  the  rate  of 
l>ound  to  each  50  gallons  of  water.     Fifty  gallons  of  water  will 
>ray  approximately  1  acre  of  cotton. 

In  purchasing  poisons  reliable  brands  should  be  insisted  upon, 
'here  large  dusting  machines  are  used,  it  will  be  more  economical  to 
ix  the  Paris  green  with  3  or  4  times  as  much  flour,  or  even  more, 

•  with  sifted,  dry,  or  air-slaked  lime. 

During  the  summer  of  1903  very  favorable  results  were  obtained  in 
>ison  experiments  at  Hetty  and  at  Calvert,  Tex.,  by  reason  of  the 
•eat  abundance  of  boll  worms  at  that  time.  At  Hetty,  Paris  green 
is  applied  by  means  of  bags  on  a  pole.  In  this  case  a  net  gain  of 
.7!)  per  acre  was  realized.  At  Calvert,  Paris  green  was  applied 
>th  as  a  spray  and  in  the  dust  form.  By  the  former  method  a  net 
kin  of  $6.99  was  secured,  and  by  the  latter  a  net  gain  of  $4.44. 

I  though  several  experiments  were  conducted  during  the  season  of 
04,  no  decided  results  were  obtained  owing  to  the  more  general 
sence  of  bollworms  in  destructive  numbers. 

In  north  Texas  especially,  there  is  a  decided  prejudice  on  the  part 

cotton  pickers  against  picking  cotton  from  fields  that  have  been 
isoped.     Several  reported  instances  of  fatal  poisoning,  through  cuts 

.sores  on  the  hands,  are  cited  in  support  of  these  objections.  The 
iters  have  investigated  several  of  these  reports  of  poisoning,  and 

evidence  has  been  found  to  warrant  the  conclusion  that  there  is  any 
tiger  to  pickers  from  the  proper  use  of  poison  in  bollworm  control, 
uniony  of  action  in  poisoning  on  the  part  of  planters  would  largely 

away  with  the  present  prejudice  of  pickers  against  this  work. 

INEFFECTIVE  METHODS  OF   BOLLWORM  C0NTE0L. 

Attention  has  at  various  times  been  called  to  the  inefficiency  of  cer- 
n    methods  often  used  by  planters  with  a  view  to  controlling  the 

I I  worm.     A  common  error  is  in  the  burning  of  lights  to  attract  and 
-troy  the  moths,  and  one  less  frequently  employed  is  the  use  of 
ironed  sweets  placed  in  pans  here  and  there  in  the  cotton  fields. 
L>u  ring  the  past  two  years,  under  varying  conditions  of  weather, 
th  of  these  procedures  have  been  thoroughly  tested.     As  a  result 

•  previously  demonstrated  futility  of  such  work  has  been  fully  veri- 
1.  Attention  is  called  to  the  uselessncss  of  such  operations  that  the 
mtt»r  ma\'  avoid  this  needless  expense. 

RECOMMENDATIONS. 

Hu»  work  of  the  Bureau  of  Entomology  during  the  past  two  years 
.  shown  that  by  the  adoption  of  certain  cultural  expedients,  desirable 
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p^ themselves,  a  satisfactory  crop  of  cotton  may  be  grown  during  w- 
of  severe  bollworm  injury.     This  requires,  for  best  results,  the  ac- 
tion of  all  methods  useful  in  the  production  of  an  early  crop,  a&i  * 
based  on  the  fact  that  cotton  is  not  attacked  in  force  bv  bollw  . 
until  the  corn  in  surrounding  fields  begins  to  harden,  whivh  in  pvut ; 
is  about  the  first  of  August. 

In  the  cultural  system,  by  which  profitable  crops  of  cotton  mar  » 
grown  in  spite  of  the  presence  of  the  bollworm,  the  following  pn^- 
ures  are  important:  (1)  Thorough  plowing  of  the  land  during  t! 
fall  or  winter  months  to  destroy  as  many  as  possible  of  the  hibernal  \ 
pupie  in  the  soil;  (2)  the  use  of  seed  of  early-fruiting  varietu- 
cotton;  (3)  the  use  of  fertilizers  to  hasten  and  increase  the  growth- 
plants  and  the  formation  of  fruit;  (4)  planting  at  the  first  praetiu 
date  in  the  spring;  (5)  early  and  frequent  cultivation. 

The  use  of  corn  as  a  trap  crop  is  recommended.     In  planting  <vj!i 
leave  vacant  strips  across  the  fields  every  200  or  300  feet  suffiehr.:1- 
wide  for  planting  10  or  12  rows  of  corn.     The  corn  should  In?  plat.' 
so  that  it  will  be  in  prime  silking  condition  about  August  1.    IV. 
favorable  conditions  of  rainfall  and  with  good  cultivation,  Mexi 
June  corn  planted  by  June  1  will  be  in  proper  condition  by  Au£iK '. 
Plant  cowpeas  in  the  corn  belts  so  that  the  peas  will  be  flo**r  . 
at  the  time  the  silks  and  tassels  appear  on  the  corn,  thus  furni*    . 
food  for  the  moths  and  keeping  them  out  of  the  cotton  fields.    Mi. 
the  same  benefits  may  be  secured  by  planting  patches  of  late  mm 
different  parts  of  the  plantation,  as  after  oats,  wheat,  etc.     In  all  <■;*« 
peas  should  be  planted  in  the  corn.     The  corn  thus  grown  xm\ 
harvested  in  the  usual  way.     The  corn  should  not  be  planted /or  ■'■ 
crop  purposes  in  belts  through  the  cotton  field  at  the  usual  time  ofj- 
ing  in  the  spring.     To  be  of  value  in  bollworm  control  it  #)u>uld  a 
in  silk  and  tassel  until  about  August  1. 

During  seasons  of  severe  bollworm  injury,  poisons  may  be  profit, 
used  on  cotton.     Poisons  should  be  applied  late  in  July  and  carl* 
August  to  secure  the  maximum  destruction  of  jroung  larva;  of :' 
generation.     Two  or  three  applications  may  be  necessary  at  inter- . 
of  a  week  or  ten  days.     After  rains  the  application  should  be  in  '• 
diately  repeated.     Paris  green  at  the  rate  of  from  2  to  3  pound*  :- 
acre  for  each  application  will  be  satisfactory.     It  is  best  applied  .: 
dry  condition,  either  pure  or  mixed  with  cheap  flour,  and  dusted  »- 
the  plants  by  the  usual  pole-and-bag  method  or  by  means  of  a  <"- 
spray  machine. 
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I.— 1M.  E.  G.G.— 14. 

RASPBERRIES. 


INTRODUCTION. 

Plie  origin  of  the  raspberry,  like  that  of  many  plants  whose  history 
edates  that  of  existing  civilized  nations,  is  somewhat  mystical, 
rhe  European  berry  takes  its  name  from  its  supposed  place  of 
gin.  Mount  Ida,  the  Latin  terminology  making  it  idaeux:  and  the 
loric  name  Rubus  comes  from  its  close  relation  to  the  rose.     From 
botanist's  point  of  view  this  relation  is  very  complete,  but  from 
*  standpoint  we  can  only  see  a  general  resemblance  in  the  habits  of 
two  plants  and  particularly  in  their  defensive  armature, 
fust  what  part  these  thorns  play  in  the  economy  of  nature  is  hard 
snv,  but  certain  it  is  that  through  cultivation  they  can  be  dispensed 
h,  as  is  the  case  in  our  Davison  Thornless  raspberry  and  some  of 
blackberries. 

lie  American  raspberries,  for  there  are  two  types  of  them — the  red 
I  the  black — are  both  familiar  to  every  lad  who  has  passed  along  the 
hways  of  the  older  States.  These  berries  are  aborigines,  and,  like 
ny  other  native  plants,  were  entirely  neglected  by  the  early  settlers 
il  they  proved  to  their  own  satisfaction  that  the  raspberry  of  the 
den  of  their  native  land  could  not  be  successfully  grown  in  the  new 
ntry.  They  then  turned  their  attention  to  what  Nature  had  placed 
ore  them,  and  from  the  wild  berries  of  the  clearing  have  come  the 
icrican  raspberries  as  we  know  them  to-day. 

lie  name  raspberry,  as  used  in  the  United  States  to-day,  embraces 
r  distinct  species  of  plants,  three  of  which  are  of  American  origin, 
s  placing  to  the  credit  of  our  native  plants  three  important  and 
loly  cultivated  culinary  fruits.  The  two  types  of  fruits  represented 
these  species  are  known  popularly  as  red  raspberries  and  black 
pberries  or  "  blackcaps." 

Tie  red-raspberry  group,  as  represented  in  cultivation,  includes  not 
y  the  native  red  raspberry  but  the  European  red  raspberry,  or 
mble,  and  a  type  intermediate  between  the  native  red  and  black 
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raspberry,  which  bears  a  purple  fruit  and  is  frequently  spoken  of 
the  "purple-cane"  raspberry  or  as  the  4kSchafer  group. "    The 
raspberry  group,  besides  having  varieties  which  produce  the  cha 
teristic  red  fruits,  has  another  set  of  varieties  which  produce  amber 
yellow  fruit.     These  horticultural  varieties  are  recognized  and  are 
sidered  distinct  sorts,  but  are  not  separated  botanically  into  diffe: 
species. 

The  black  raspberry  is  distinct  both  in  habit  of  growth  and  in  tin 
make-up  of  its  fruit.  It  is  recognized  botanically  as  a  species  distiod 
from  the  three  which  enter  into  the  red-raspberry  group.  The  bhdk 
raspberry  is  known  to  botanists  as  Ruhus  occidental!*.  The  habits oC 
this  plant  and  the  quality  of  its  berries  are  such  that  it  has  gainedtt 
important  place  in  certain  sections  of  this  country  as  a  commercMj 
fruit. 

The  fact  that  the  varieties  of  the  red-berrv  tvpe  have  to  be  marketai 
from  the  bushes  as  soon  as  ripe  contines  their  cultivation  to  the  vicinity 
of  large  centers  of  consumption,  where  climatic  and  soil  condition 
favor  their  development.  The  black-raspberry  industry,  howerer, 
can  be  profitably  and  successfully  carried  on  in  regions  more  remoll 
from  the  centers  of  consumption,  because  of  the  fact  that  a  large  pnj 
portion  of  the  fruits  are  evaporated  and  are  sold  in  a  dr}r  state,  thep 
being  ready  sale  for  them  when  handled  in  this  way. 

RED  RASPBERRIES. 

As  before  mentioned,  the    red-raspberry  group  includes  variety 
which  bear  fruits  of  various  shades  of  red,  amber,  yellow,  and  pui 
the  last-named  division  being  a  hybrid  between  the  red  and  the 
t}rpes.     The   native  red  raspberry  is  known  to  botanists  as  R* 
strigonus.     It  is  quite  similar  in  many  respects  to  the  European 
berry,  which  is  known  as  Habits  idaeus,  but  is  distinguished  froffll 
by  a  more  slender  and  open  habit  of  growth,  stiff  prickles  on  the 
ing,  bristly  canes,  which  are  brown  and  somewhat  glaucous.    It 
has  thinner  leaves  and  the  flower  clusters  are  more  open  and  spt 
ing.     The  fruit  of  this  plant  is  bright  light  red  or  rarely  yellow ' 
whitish  and  is  not  produced  continuously  throughout  the  season, 
having  a  distinct  fruiting  period.     This  type  of  berry  is  somei 
more  hardy  than  the  blackcap  and  pushes  its  northern  limits  consk 
ably  farther  toward  the  Pole  than  does  the  black  raspberry.     One 
of  this  is  found  in  the  mountains  of  Arizona  and  northward  to  Al 

The  hybrid   type  of   the  red    raspberry  is  known  to  botanists 
Hubus  neglectux  and  is  commonly  spoken  of  as  the  "  purple 
raspberry.     This  is  a  very  variable  group  of  plants  which  is  the 
Spring  of  a  cross  between  Itnhus  xtrigoxw,  the  red  raspberry  al 
mentioned,  and  Iiuhus  occidental**)  the  common  black  raspberry 


ckcap.  These  hybrids  occur  both  in  nature  and  under  cultivation, 
1  the  plants  have  the  characteristics  of  both  the  red  and  the  black 
>es  in  that  they  can  be  propagated  either  from  root  sprouts  or  layers. 
Another  type  of  red  raspberry  which  is  cultivated  to  a  very  limited 
pnt  in  the  United  States,  which  is  not  native  to  our  soil,  is  the  com- 
n  European  raspberry  known  to  botanists  as  Rubus  idaew.  This 
nt  is  sparingly  cultivated  in  the  extreme  northeastern  portion  of 
United  States  and  again  along  the  Pacific  coast  from  Washington 
far  south  as  central  California.  The  most  universally  cultivated 
ie  of  red  raspberry  belongs  to  the  strigoms  or  native  red  raspberry 
►up. 

n  habit  of  growth,  the  canes  of  the  plants  of  all  three  species  are 
•ight  and  the  bark  is  of  a  light-brown  color,  the  canes  themselves 
ng  rather  slender.  The  thorns,  while  numerous,  are  not  formidable, 
n  the  case  of  the  blackcap. 

METHOD  OF  PROPAGATION. 

'he  method  of  propagating  the  red  raspberry  is  from  root  sprouts. 

;  drawback  to  the  cultivation  of  this  group  of  plants  is  their  per- 

ent  habit  of  throwing  up  root  sprouts  wherever  a  root  is  broken  or 

overed,  so  that  it  is  only  a  comparative^  sbtort  time  after  planting 

>re.tl:e  whole  area  occupied  by  these  plants  is  covered  with  young 

ots.     Persistent  cultivation  is  therefore  necessary  to   hold   them 

iin  bounds.     For  purposes  of  establishing  new  plantations,  root 

3uts  which  are  one  year  old  are  best  suited  for  making  the  new 

itings.     Young  succulent  sprouts  can,  under  very  favorable  condi- 

s,  be  successfully  transplanted  if  a  portion  of  the  mother  root  is 

ied  with  the  young  plant.     The  safest  method,  however,  is  to  use 

year-old  plants  rather  than  the  young,  succulent  ones.     The  only 

:  of  this  group  which  is  capable  of  perpetuating  itself  through 

?rs  of  stolons  is  the  purple  cane  raspberry,  liulvs  neglectm.     It 

sufficient  characteristics  of  the  black  raspberry  to  give  it  the  power 

perpetuating  itself  by  stolons. 

SELECTION  AND  PREPARATION  OF  SOIL. 

he  nature  of  the  soil  upon  which  red  raspberries  thrive  best  is  a 
ly  or  clay  loam  of  a  glacial  drift  formation.  Naturally,  they  are 
id  growing  at  high  altitudes  and  in  high  latitudes,  and  are  very 
uently  found  upon  soils  which  are  rocky  and  rough  in  character, 
uise  they  naturally  flourish  upon  such  soils,  it  does  not  necessarily 
>w  that  under  cultivation  they  adapt  themselves  to  such  soils  only. 
.  v  thrive  well  upon  moderately  rich,  deep  soils  and  yield  largest 
rns  under  these  conditions. 
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The  preparation  of  the  soil  for  red  raspberries  should  be  the  <u* 
as  for  any  small  fruit,  preferably  one  or  two  seasons1  preparatory  1 1' 
age  in  a  uhoe  crop,"  which  will  to  a  very  large  extent  rid  the  land  f 
weeds.  Such  crops  as  potatoes,  beans,  cowpeas,  and  plants  of  tir 
nature  are  good  preparatory  crops. 

PLANTING. 

The  distance  to  plant  will  depend  very  largely  upon  the  purpose  tr 
which  the  plantation  is  intended.     If  it  is  a  commercial  planto 
upon  soil  which  is  not  especially  valuable  the  plants  should  be  r,  fo* 
apart  in  the  row,  and  the  rows  should  be  not  less  than  6  feet  ajar» 
This  will  allow  of  cultivation  in  both  directions  for  two  or  three  jnv«. 
and  will  permit  the  use  of  horsepower  implements,  and  consequent 
much  lessen  the  cost  of  tillage.    On  city  lots  or  in  a  home  fruit  ganif 
where  it  becomes  desirable  to  combine  in  the  same  plantation  r*f v 
ries  and  other  fruit-bearing  plants,  the  distance  can  be  somewhat 
sened,  but  even  under  these  conditions  the  plants  should  not  l*  -■ 
closer  than  2  feet  apart  in  the  row  and  the  rows  not  less  than  4  M 
apart.     Raspberries  can  be   used  as  fillers  between  rows  of  »pj  • 
pear,  or  peach  trees,  as  suggested  in  Farmers'  Bulletin  No.  154,  if  • 
is  desirable  to  establish  an  intensive  fruit  garden. 

The  most  economical  way  in  which  to  handle  the  red  raspbern 
commercial  plantations  is,  after  having  thoroughly  prepared  th»>  * 
bj  plowing  and  harrowing,  to  lay  off  the  rows  with  a  turning  (A*1 
which  will  make  a  furrow  of  sufficient  depth  to  accommodate  they- 
plants.     The  plants  can  then  be  laid  along  the  row  at  proper  inU'rw-. 
the  roots  spread  out  in  fan-shape,  and  the  earth  hauled  over  them  t  . 
slight  extent  with  a  hoe.     The  remainder  of  the  filling  can  then  l»  * 
complished  with  a  one-horse  turning  plow.     In  order  to  do  thi<  s  - 
effectively,  it  is  desirable  that  the  roots  be  spread  against  the  lain!  • 
of  the  furrow  so  that  the  loose  dirt  thrown  out  by  the  nioldlnxiri 
opening  the  planting  furrow  can  be  returned  by  the  use  of  the 
horse  turning  plow. 

In  home  fruit  gardens,  where  it  is  not  possible  to  re**ort  to ' 
means,  small  holes  can  be  opened  with  a  spade,  the  plant  roots  *p' 
in  the  ordinary  fashion  for   planting  larger   plants,  and   the  <v 
returned;  but  in  all  cases  it  should  be  the  aim  to  firm  the  earth" 
over  the  roots  of  the  plants  as  they  are  set. 

CTTIiTIVATION. 

Clean  cultivation  is  necessary  with  the  red  raspberries  becau* 
above  stated,  they  are  themselves  of  a  weedy  nature,  and,  in  onk 
hold  them  within  bounds,  implements  which  cut  all  the  &upeiA>v 
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loots  and  root  sprouts  from  the  cultivated  area  should  be  used.  Dur- 
ig  the  early  life  of  the  plantation  it  will  be  found  most  economical 
i  keep  the  plants  in  check  rows  so  that  cultivation  by  horsepower  can 
e  accomplished  in  two  directions.  Later,  however,  as  the  plantation 
rows  older,  it  will  be  found  advantageous,  both  in  yield  of  fruit  and 
>r  economy,  to  allow  the  plants  to  form  a  hedge  or  matted  row,  and 

>  practice  cultivation  in  one  direction  only.  The  space  between  the 
edges  should  be  plowed  at  least  once  each  year,  and  whether  this  shall 
e  done  in  the  spring  or  in  the  fall  will  depend  upon  the  locality.  In 
lost  instances,  however,  because  of  the  high  altitude  and  latitude  in 
•hich  this  plant  thrives,  spring  plowing  will  be  found  to  be  most  advan- 
tgeous,  as  less  injury  to  the  roots  will  result  from  deep  culture  at  this 
sason  and  the  plants  will  be  less  liable  to  suffer  from  winterkilling, 
he  remaining  cultivation  should  be  done  with  an  implement  which 
:irs  the  surface  of  the  soil  only  to  the  depth  of  2  to  3  inches,  so  as  not 

>  interfere  with  the  young  feeding  roots  which  spread  through  the  soil 
>osened  by  the  plow. 


Comparative  tests  with  stable  manure  and  complete  commercial  fer- 
lizers  have  been  conducted  at  the  New  Jersey  experiment  station 
ith  three  sorts  of  red  raspberries,  namely,  Cuthbert,  Marlboro,  and 
urner.  The  results  of  these  tests  indicate  that  the  liberal  use  of 
Lahle  manure  (20  tons  per  acre)  will  produce  large  yields  of  fruit, 
ut  when  the  question  of  economy  enters,  i.  e.,  when  the  manure  is 
urchased  and  charged  against  the  gross  return  of  the  patch,  the  use 
f  a  complete  fertilizer — containing  nitrogen  4.5  per  cent,  phosphoric 
im<1  (available)  7.7  per  cent,  potash  13.3  per  cent— at  the  rate  of  500 
ounds  per  acre  gives  a  greater  net  profit  at  less  outlay.  The  results 
f  the  New  Jersey  tests  may  be  stated  as  follows:  For  each  dollar 
i vested  in  stable  manure  the  crop  returned  $6.09,  and  for  each  dollar 
i vested  in  a  complete  fertilizer,  such  as  above  described,  there  was  a 
rop  return  of  $27.15.  But  notwithstanding  this  great  difference  in 
iold,  one  would  hardly  be  justified  in  throwing  away  stable  manure 
nd  purchasing  a  high-grade  fertilizer.  There  are  other  crops,  how- 
ver,  such  as  asparagus,,  cabbage,  etc.,  to  which  the  stable  manure 
lay  be  added  with  more  profit  than  to  the  raspberries. 

PRUNING. 

Red  raspberries  require  attention  to  direct  their  growth  and  fruit 
roduction  at  two  seasons  of  the  year — pruning  in  the  summer,  during 
3e  growing  season,  to  regulate  the  height  of  the  canes  and  induce 
be  formation  of  fruiting  wood  for  the  following  season,  and  pruning 
uring  the  winter  or  early  spring  for  the  purpose  of  eliminating  the 
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canes  which  bore  last  season,  so  as  to  allow  all  the  energy  of  the  r 
of  the  plant  to  bo  directed  to  the  production  of  fruit  and  the  fur. 
tion  of  the  next  season's  bearing  wood. 

The  summer  pruning,  which  is  not  generally  practiced  with  i- 
raspberries,  consists  in  stopping  the  young  shoots  when  they  hi 
attained  a  height  of  from  18  to  20  inches.  This  induces  the  deiv> 
ment  of  side  shoots  and  the  production  of  additional  sprouts  frou  ' 
root.  Both  these  types  of  growth  are  desirable  in  order  to  in.-ur.  ■ 
large  a  growth  of  wood  as  the  plants  can  carry  to  advantage  T: 
will  have  to  be  governed  by  the  judgment  of  the  grower  and  A-. 
be  based  on  the  variety,  the  character  of  the  soil,  and  the  kind  >t 
quantity  of  fertilizer  used. 

The  winter  pruning  is  a  process  of  elimination.     All  cane*  nli 
have  served  their  purpose  as  fruit  producers  are  removed,  as  an  ■. 
dead  or  diseased  canes,  thus  reducing  the  demands  upon  the  ro»i- ■' 
the  plant  to  the  wood  intended  for  fruit  production. 

The  advantages  of  summer  pruning  are  an  increase  in  the  i™   ' 
bearing  wood,  and  strong,  low  canes  which  require  no  artificial  tn 
or  support. 

HARVESTING  THE  FRUIT. 
Because  of  the  soft  character  of  this  fruit,  it  can  only  be  aucci^ 
harvested  by  hand  picking.     Small  receptacles  holding  not  more  li 
a  pint  and  preferably  those  made  of  wood  arc  best  suited  for  hmiJ;  -.' 
this  crop.     The  reason  for  the  use  of  small  receptacles  is  that  t. 
weight  of  the  fruits  themselves  is  sufficient  to  cause  them  to-- 
rapidly  and  to  become  mushy  if  too  many  are  placed  in  a  rerqiu  ' 
thus  destroying  their  market  value  as  well  as  appearance.    I'1 
favorable  conditions,  the  yield  of  the  better  sorts  of  red  nspVn'-* 
particularly  of  the  native  red  and  purple  cane  types,  is  very  larj;i\  ■ 
where  they  can  be  placed  upon  the  market  quickly  after  being  pin- 
they  are  a  very  profitable  crop. 

EVAPORATION. 
The  red  raspberry  is  to  a  very  limited  extent  dried  in  anartitJ- 
>y  the  use  of  an  evaporator  in  the  same  fashion  as  i* ' 
The  demand  for  dried  red  raspberries,  however,  is  very ! ' 
it  is  only  within  recent  years  that  there  has  been  a  market : 
uct.    The  chief  use  at  the  present  time  of  the  dried  ml  n ■;■ 
i  the  preparation  of  fruit  j  uices  and  marmalades  for  use  in '  ■ 
ith  soda  fountains.     The  process  employed  in  the  liati-i-  - 
d  raspberry  is  the  same  as  that  described  for  the  black- 
nit  the  fruits  must  be  hand-picked  and  bandied  muct  u 
nring   tho   process   of  drying   than    is   necessary  «tili 


BLACK  RASPBERRIES,  OB  BLACKCAPS. 

CHAHACTEHISTICS. 

Hie  black  raspberry,  or  blackcap,  because  it  lends  itself  to  several 
thods  of  harvesting  and  marketing,  is  capable  of  a  wider  range  of 
nniorcial  cultivation  than  any  of  the  types  of  the  red  raspberry. 
e  black  raspberry,  under  favorable  conditions,  is  a  strong,  vigorous- 
nving  plant,  making  canes  armed  with  stiff  prickers  and  bearing 
fruit  upon  shoots  of  one  year's  growth— that  is,  the  shoots  which 


Flo.  1.— A  cluster  o!  black  rKspbcrrlus, 

ow  one  year  bear  their  fruit  the  succeeding  spring.  The  fruit  of 
e  black  raspberry  is  borne  in  dense  terminal  clusters,  as  shown  in 
jure  1,  and  in  most  varieties  is  retained  upon  the  plant  even  after  it 
■comes  fully  ripe.  This  characteristic  is  taken  advantage  of  nowa- 
ivs  to  gather  the  fruits  in  a  very  inexpensive  fashion.  Resides 
iving  this  character  of  holding  the  fruit,  the  black  raspberry  is  as 
ell  adapted  for  marketing  from  the  vines  as  is  the  red  raspberry — 
fact,  it  is  not  subject  to  the  same  criticism  as  is  the  red  raspberry. 


The  fruits  of  the  black  raspberry  are  more  rigid  in  i-nanct«r  u 
retain  their  form  better.     For  this  reason  it  in  not  necessary  to  l~ 

h  tu  all-sized  y- 
ceptaclf^  !■■■ 
placing  thru.  ■::■ 
on  the  mark'', 
quart  boxes  ■■• 
cups  being  - 
ually  euipl"?'" 
but.  as  with  ti 
red  raaplierri.-. 
the  rocrpU1  - 
should  t-'  [i:- 
of  wood.  T- 
usual  equipi!  .■ 
of  a  picker  ',•' 
hand-picki'. 
black  rw-i1- 1 
rics  is  *bo«' 
figure  2. 

The  bl... 
raspberrj  1. 
another  athn 
tageoverlln" 
raspberrj-  f1 ' 
commercial  n 
ture  in  that  ii 

RB.  2.-A  berry  picker  ,nd  the  cuatomary  eqalpment.  ^  ^  ^ 

its  habit  of  growth.  It  does  not  throw  up  root  sprouts,  a.-  J-- 
the  red  raspberry,  and  for  that  reason  it  is  more  easily  kept  «iu  ■ 
bounds.  It  can  also  be 
more  easily  handled  in 
check  rows  when  desired, 
but  in  commercial  planta- 
tions this  is  seldom  done. 
Usually  the  plants  are  set 
comparatively  close  to- 
gether in  rows  which  are 
rather  wide  apart,  and 
cultivation  is  carried  on 

in  one  direction  only.  t».  s.-Tip-tay*rin«  rupbttrfw, 

METHOD   OF   PROPAGATION. 

As  already  stated,  the  black  raspberry  does   not   throw  up  r>" 
routs,  and  is  propagated  only  from  stolons  or  layers,  as  aho*> 
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ire  3.  In  order  to  secure  new  plants  the  tips  of  the  branches  are 
fhtly  covered  with  earth  during  the  month  of  August,  after  which 
y  take  root  readily.  The  rooted  tips  are  usually  left  attached  to 
parent  stalk  until  the  following  spring,  when  the  branch  is  cut 
r  8  inches  above  the  surface  of  the  ground,  the  roots  being  lifted, 

I  in  bunches,  and  stored  for  use  or  carried  to  the  place  where  they 
to  be  replanted. 

CHARACTER  OF  THE  SOU*. 

'he  character  of  soil  on  which  the  black  raspberry  thrives  best  is  a 
her  rich  clay  loam.  Sandy  soils  and  those  which  are  gravelly, 
ess  well  enriched,  do  not  give  sufficiently  vigorous  growth  to  make 
nuiorcial  plantings  profitable.  Raspberries  grow  best  on  a  soil 
it'll  is  naturally  well  drained,  rather  than  one  which  is  moist  Under 
ural  conditions  they  are  found  usually  where  the  soil  is  somewhat 
ny  in  character  and  provided  with  good  natural  drainage. 

PREPARATION  OF  THE  SOIL. 

rhe  same  general  preparation  of  the  soil  as  outlined  for  the  red 
pberry  is  necessary  fbr  best  results  with  the  black  raspberry.  Pre- 
fatory treatment  with  cultivated  crops  in  order  to  rid  the  land  as 
>roughly  as  possible  of  weeds  is  desirable.  While  the  raspberry 
:upies  the  land  for  a  considerable  period  of  time,  it  has  been  demon- 
ated  that  instead  of  becoming  unfitted  for  the  production  of  cereal 
>ps  after  the  raspberries  have  been  removed  the  soil  is  capable  of 
urning  a  good  crop  of  wheat  or  rye.  This  is  undoubtedly  due  to 
*  method  of  cultivation  practiced  rather  than  to  the  fact  that  the 
>pberry  adds  any  fertility  to  the  soil. 

PLANTING. 

The  distance  at  which  black  raspberries  are  usually  set  in  commer- 

II  plantations  is  3  feet  apart  in  rows  which  are  8  feet  apart.  The 
•ong-growing,  robust  varieties  will  then  make  a  very  formidable 
dge  of  considerable  width,  as  is  shown  in  figure  ±.  The  same  method 
planting  as  described  for  red  raspberries — that  is,  opening  a  furrow 
th  the  plow,  placing  the  roots  at  the  proper  distances  in  the  row, 
d  covering  with  a  turning  plow — is  very  convenient  and  satisfactory. 

CULTIVATION. 

Clean  cultivation  is  equally  as  desirable  for  the  black  raspberry  as 
r  the  red  raspberry,  because  weeds  between  the  rows  interfere  with 
e  later  operations  in  the  berry  field.  While  cultivation  should  not 
j  carried  on  so  late  in  the  season  as  to  interfere  with  the  harvesting 
'  the  fruit,  it  should  be  sufficiently  thorough  and  continued  late 
tough  to  keep  the  ground  free  from  weeds. 
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ivcd.  While  no  careful  experiments  have  been  conducted  which 
warrant  a  positive  statement  in  this  connection,  it  is  safe  to  say 
the  use  of  stable  manure  in  moderate  quantities,  supplemented  by 
rtilizer  carrying  4  to  5  per  cent  of  nitrogen,  10  to  12  per  cent  of 
sphoric  acid,  and  from  6  to  8  per  cent  of  potash,  will  prove  beneficial. 
b  a  fertilizer,  if  applied  at  the  rate  of  from  300  to  500  pounds  per 
,  should  n4  increase  the  yield  as  to  make  its  use  profitable.  Experi- 
ts  which  have  been  conducted  with  the  red  raspberry  indicate  that, 
n  it  is  necessary  to  purchase  manure  at  ordinary  commercial  rates, 
more  economical  to  use  a  high-grade  commercial  fertilizer  than  to 
tloy  stable  manure.  Where  the  grower  has  home-produced  barn- 
1  manure  it  will  undoubtedly  be  wiser  for  him  to  use  it  rather  than 
to  fertilize  at  all;  but  if  the  barnyard  manure  can  be  profitably 
>loyed  on  truck  or  general  crops  and  it  is  possible  to  purchase 
i-grade  commercial  fertilizers  foi  the  raspberries,  the  results  will 
uubtedly  justify  the  substitution  of  the  commercial  fertilizer  for 
barnyard  manure. 

PRUNING. 

because  of  its  manner  of  fruit  bearing,  the  black  raspberry  requires 
i*  in  its  annual  pruning;  in  fact,  pruning  must  be  done  at  two 
Hons  of  the  year  in  order  to  accomplish  the  best  results.  The  young 
ots  as  they  appear  from  th6  roots  in  the  spring  should  be  tipped  or 
budded  when  they  reach  the  height  of  18  inches.  It  is  better  to  go 
*r  the  plantations  frequently,  making  three  cr  four  trips  in  all,  in 
ler  to  tip  the  canes  when  they  are  about  the  height  mentioned, 
her  than  to  delay  the  operation  until  some  of  them  have  reached  a 
tfht  of  2  to  2£  feet.  The  early  pinching  or  disbudding  induces  the 
'elopment  of  more  numerous  lateral  branches.  Shoots  which  have 
mi  allowed  to  harden  and  to  grow  to  2  or  3  feet  in  height  will  form 
v  lateral  branches.  If  tipped  when  18  inches  high,  a  cane  should 
nluce  four,  five,  or  six  lateral  branches.  If  allowed  to  attain  a 
ijrht  of  3  feet  and  then  cut  back  to  18  inches,  it  is  probable  that  not 
uv  than  two  or  three  lateral  branches  will  be  formed;  and,  since 
*se  lateral  branches  form  the  fruit-bearing  wood  of  the  succeeding 
i^»n,  it  is  very  desirable  that  the  greatest  possible  number  of  branches 
secured  to  insure  a  heavy  crop  of  fruit.  It  is  evident,  therefore, 
it  summer  pruning  predetermines  the  crop  for  the  succeeding  year 
>re  than  does  any  other  single  cultural  factor. 

The  second  pruning,  which  is  also  important,  consists  in  removing 
o  canes  which  bore  the  last  crop  of  fruit.  This  wTork  can  be  done 
any  time  after  the  crop  has  been  harvested,  but  preferably  during 
o  spring  following  the  crop.  If  the  work  is  done  in  the  spring  the 
total  branches  borne  by  the  canes  which  developed  from  the  roots 
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of  the  mother  plant  should  at  the  same  time  be  shortened  fo >•  • 

to  12  inches  in  length,  as  shown  in  figure  5.      From  (ach  budut   ■ 

short  branches  annual  growth  will  be  made  which  will  tennis*-  . 

fruit  cluster.     Since  it  is  not  desirable  to  stake  or  trellis  the  '-■ 

raspberry  in  commercial  plantations,  the  short  canes  hare  t  i- 

advantage  over  the  long  ones  in  that  they  more  easily  Soppw 

fruit;  in  fact,  canes  wiii' 

tipped  when  more  taw: 

in     height     very    freij; 

break  down  or  fall  opt  i 

a  heavy    load  of  fruit.  • 

those  that  are  kept  at  i  i 

of  18  inches  usually  stan . 

.  and   hold    their  fruit  «l 

ground.     Tlie  early  tipj1"' 

.  pinching  of  the  shoots  la- 

advantages:  It  insures^ 

number  of  lateral  bran-,  a- 

it  also  holds  the  frail-**  -" 

canes  more  erect.  Urn- 1 L 

them  in  a  more  desinV 

sition  for  harvesting.  Ai 

advantage  of  early  pinrJ-*:~ 

that  it  has  a  tendency  to  ii 

the  mother  root  to  tbrc 

Fir.,  5-Tvpicfll  raspberry  »H«  pnnlnf.  additional  shoots.      If  tl»  , 

is  allowed  to  throw  up  two  or  three  Btrong  shoots  which  are  »!■'  ■ 
to  attain  3  or  4  feet  in  height  without  check,  there  is  no  tennVfr  ■■ 
the  part  of  the  mother  root  to  start  other  dormant  buds  int*^'1 
For  very  best  commercial  results  it  is  desirable  that  eavher"1 
mother  root  throw  up  from  three  to  five  or  six  shoots  aDDiuii' 
provide  hearing  wood  for  the  next  season.  If,  therefore,  a  ey-l'" 
pruning  can  be  followed  which  will  increase  the  number  of  >~ 
from  the  root  there  will  he  a  gain  in  the  succeeding  crop. 

HARVESTING  THE  FB/UIT. 

Black  raspberries  are  harvested  in  two  ways.  For  coiununpti"1 
fresh  fruit  they  arc  always  hand  picked.  In  fact,  many  of  tbf  ■ 
mercial  growers  of  blackcaps  which  are  intended  for  erapomti ■: 
drying  prefer  to  hand  pick  rather  than  to  "  bat"  the  fruit.  TV:*' 
perhaps  about  as  many  advocates  of  hand  picking  as  of  **  battinjf.  - 
a  grower  must  decide  for  himself  which,  under  his  circumstam" 
most  economical. 


17 

1   picking. — The  usual  method  of  hand  picking  black  raspberries 

ot  be  described  further  than  to  say  that  each  picker  is  known  by 

r  and  is  furnished  baskets  or  cups  and  a  picking  stand  similar 

shown  in  figure 

,  «s  the  baskets 

led    and   deliv- 

u    a     receiving 

credit  is  given 

irker    either  in  ■ 

im  of  checks  or 

record  by  which 

lorand  um  of  the 

ity     picked    by 

iw     kept.      The- 

xis  vary  in  ditfer- 

caVities  and  with  t     ,  ,    .  t 

Flo.  fl.— The  orl  rlnnl  berry  b  it. 

«>nt  jJrowers- 

chanical  harvesting,  or  "batting." — In  the  early  nineties  a  mechan- 
ic vice  for  gathering  raspberries  was  brought  to  the  attention  of 
berry  growers  as  a 
cheap  and  comparative- 
ly satisfactory  means 
of  lessening  the  cost  of 
gathering  the  crop. 
This  device  consisted 
of  a  tray  mounted  as 
shown  in  figures  0  and 
7,  and  over  the  surface 
of  the  tray  was  spread 
a  wire  screen  against 
which  the  berries  were 
beaten  by  the  use  of  a 
light  paddle,  the  bushes 
being  bent  over  the  de- 
f,  vice  so  that  the  fruit 
r  would  fall  upon  the 
'  screen  as  it  was  beaten 
from  the  plant.  The 
idea  was  that  the  screen 

'..  J.-Dctalb  of  Ihe  roiutmttion  of  the  first  berry  harvester.      Woukl    ftllow  the  fruita 

pass  through  and  fall  into  the  tray,  while  leaves  and  portions  of  the 
«  which  might  be  beaten  off  would  be  retained  by  the  screen,  and,  the 
een  being  hinged  at  the  top,  such  refuse  could  be  easily  thrown  off. 

19323— No.  213—05 2 
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This  device  was  too  cumbersome  to  come  into  general  use. 
it  was  modified,  as  shown  in  figures  8  and  9,  to  a  light  m 

somewhat  triangular 
covered  with  muslin 
frame  is  usually  mad< 
6  inches  wide  at  the  b 
with  sides  slanting 
the  top  and  tapered 
inches  in  width  tout* 
2£  inches  in  width, 
the  narrow  side  a 
fastened,  which  .sen 
handle  for  carrying 

•  1  1  -1 

Fig.  8. -The  berry  bat  or  harvester  as  at  present  constructed.    vlce?   ana    ttIon^    xn' 

end  of  the  tray  a  lig 
is  placed,  which  serves  as  a  runner  upon  which  to  slide  the 
along  the  surface  of  the  ground.  A  narrow  strip  is  also  nail**' 
the  back  of  the  frame,  as  shown  in  figure  9,  to  act  as  a  prote 
the  muslin  and  as  a  support  against  which  the  knee  of  the  u 
can  be  placed  to  force  the  picking  tray  under  the  plants.  Af 
device,  illustrated  in  figures  8  and  9,  has  been  placed  in  posi 
shown  in  figure  10,  the  bushes  are  drawn  over  the  canvas  by 
wire  hook  and  with  a  light,  somewhat  curved  bat  the  well-; 
fruits  are  knocked  from  the  plants  on  to  the  muslin  and  roll 
to  the  lower  end  of  the  tray,  where  the  wider  portions  of  the 
form  a  receptacle. 

With  a  device  of  this  kind  one  man  is  capable  of  picking  fro 
8  bushels  of  fruit  daily,  while  the  most  expert  hand  pickers  a 
only  about  100  quarts,  or  3 
bushels.  It  will  thus  be  seen 
that  this  device  is  of  consid- 
erable advantage,  because  it 
shortens  the  period  of  har- 
vest and  allows  the  employ- 
ment of  a  class  of  labor 
which  could  not  be  employed 
for  hand  picking,  as  the  lat- 
ter is  almost  exclusively  done 
by  women  and  children, 
while  the  work  of  batting' 
is  almost  entirely  done  by 
men.  The  drawback  to  the  batting  operation  is  that  a  smi 
■i  centftge  of  the  berries  is  lost  by  lnmncing  out  of  the  tray  : 
axe  forced  against  the  muslin  by  the  stroke  of  the  paddle.     Th 


Fig.  9.— Detail  of  back  of  device  shown  in  fit 
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•ver,  is  not  very  great,  amounting,  perhaps,  to  not  more  tban  one- 
of  1  per  cent  in  extreme  cases.  Some  loss  also  results  from  the 
thnt  the  fruits  must  be  thoroughly  ripened  upon  the  plants  before 
tpe  ration  begins.     This,  however,  is  not  great,   and  the   saving 

the  cost  of  hand  picking  will  undoubtedly  more  than  overbalance 
i>ss  of  fruit.     The  advocates  of  band  picking,  however,  contend 

there  is  not  so  much  gain  in  the  use  of  the  bat  as  would  at  first 
ar,  because  it  is  neceasary  that  the  fruits  which  are  batted  be 
etl  over  a  fan  either  before  or  after  drying.  Hence,  some  prefer 
method  and  some  the  other. 


Fio.  10.— Berry  harvesters  at  work. 

It  is  necessary  that  the  batted  fruits,  after  being  dried,  be  looked 
ft'  en  re  fully  by  hand,  as  are  beans;  otherwise,  they  will  not  Iks  in  fit 
ndition  to  go  upon  the  market.  These  two  operations,  it  is  claimed, 
*et  the  additional  cost  of  hand  picking,  but,  as  before  stated,  each 
ower  will  have  to  determine  for  himself  which  method  is  most 
onomical  under  his  particular  conditions.  It  is  obvious  that  the 
mis  which  are  gathered  by  mechanical  means  will  not  be  suitable  for 
e  us  fresh  fruits.  The  batting  of  raspberries  is  never  practiced 
icept  upon  fruits  which  are  to  be  evaporated. 
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Figures  11,  12,  and  13  illustrate  a  modification  of  the  devkt  iml 
in  figures  8  and  i),  which  is  claimed  by  the  inventor  to  posse*!'* " 
advantages  over  it- 
form.    AfttUthiwi" 
are  homemade  i£uk 
plans  are  presented : 
der  (hat  both  ma y  I-  ; 
a   test,  which  i=  th< 
true   way  of  detenu 
their  merits. 

CTTKHTG  EASPUUX 

EVAPOBAH0I 

The  use  of  hrst.  ■ 
from  the  sun  or  fiwu  ■ 
artificial  source.  /"' 
purpose  of  dm*;' 
fruits  has  made  ibi  ■• 
berry  au   imporUti 

Fio.  I1.-A  moWlfd  fonn  ot  (he  modem  berry  harre-ler.      mercial  product  W  J* 

sections  of  the  ': 
States.  Regions  which  could  not  profitably  engage  in  thegf1"11  '■ 
this  fruit  were  its  sole  use  to  be  found  as  a  fresh  fruit  upon  u*  PB 
can  now  safely  un-  . 

dcrtake  its  cultiva-  [ 

tion.    While thesun  ' 

drying  of  raspber- 
ries has  been  prac- 
ticed as  long  as  tho 
raspberry  has  been 
used  for  culinary 
purposes,  the  art  of 
drying  it  with  arti- 
ficial heat  is  a  com- 
paratively recent 
commercial  devel- 
opment. 

The  artificial  pro- 
cess of  drying  under 

a  high  heat  has  an  Fig.  12.— Trout  riew  of  fnune  ihown  m  finreii. 

advantage  over  sun  drying  in  that  tho  product  can  be  obtained  " 
sooner  and  is  of  a  more  desirable  quality.     Evaporated  fruit'11 
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t  quality  loses  only  a  small  percentage  of  its  juices.     The  heat 
ieient   to  sear  the  outside  of  the  fruit  by  breaking  down  its 
r    structure  and  giving  it  a  dry,  somewhat  resistant  surface, 
lias  a  tendency  to  keep  the  interior  portion  much  more  moist 
datable  than  is  possible  under  the  slow  operation  of  sun  dry- 
VVith  partially  ripened  fruits,  such  as  peaches,  apples,  apricots, 
i,  etc. ,  which  are  dried 
high  heats,  the  proc- 
eotues   one    of   trans- 
it   the    starches   into 
or,   in  other  words, 
'.kening  of  the  ripen- 
■ocess.     This,  toa  cer- 
xtent,  ia  accomplished 
the  raspberry,  but,  as 
uits  arc  usually  thor- 
■y  matured  when  they 
•  the  evaporator,  it  is 
r  that    there  is    much 
of  a   chemical   change 
ne    raspberry  than   in 

HSe  of  the  apple.       The        f,0.  i3._Compl«tec1  harvester  niter  the  plan  .howo  In 

roved  quality  of  the  "*1"""1 

net  from  the  evaporator  not  only  adds  to  its  commercial  value 
increases  the  income  of  the  producer,  because  there  is  less  loss 
t'cight  in  evaporated  than  in  sun-dried  fruit.  In  other  words, 
yield  from  a  given  area  in  evaporated  fruit  is  somewhat  greater 
i  the  yield  from  the  same  area  in  sun-dried  fruit.  These  features, 
ther  with  the  rapidity  with  which  the  operation  can  be  carried 
are  considered  of  sufficient  advantage  to  warrant  growers  of 
>berries  in  erecting  evaporators  at  considerable  expense. 

TYPES  OF  EVAPORATORS. 

here  are  two  distinct  principles  on  which  evaporators  are  con- 
irted— one  using  hot  air  as  the  means  of  drying  the  fruit,  while  the 
er  uses  the  indirect  means  of  producing  an  air  current  from  heated 
mi  pipes.  In  both  instances  the  primary  source  is  the  same,  but 
Jne  the  air  n  heated  by  being  passed  over  a  radiating  surface  like 
t  of  a  hot  stove,  while  in  the  other  case  the  current  of  air  is  passed 
^  heated  steam  pipes.  There  are  also  three  important  types  of 
istrmtion,  namely,  the  shaft  or  flue,  the  cabinet,  and  the  hop  kiln. 
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Shaft  or  fine  evaporator. — The  shaft  or  flue  evaporator  is  she 
figures  14  and  15.  This  device  consists  of  r  building  which  is  g 
cally  three  stories  in  height.  The  basement  story  contains  s 
rooms  for  fuel  and  gives  space  to  the  heating  apparatus,  wt 
usually  a  bot-air  furnace  or  large  stove.  It  is  a  common  prac 
install  a  heating  device  for  each  shaft  or  flue,  as  illustrated  in 
15  (at  the  left),  which  shows  a  cross  section  of  the  building. 

The  furnace  is  provided  either  with  a  jacket  of  metal  wt 
properly  insulated,  or  with  a  brick  wall  which  provides  an  oj 
for  the  entrance  of  air  from  the  outside,  the  wall  usually  being  c 

up  to  t); 
story.  ( 
of  the  I 
wall  the 
proper  i 
strutted, 
shaft  is 
of  dress, 
matched 
ber,  an. 
tends  fro 
floor  of 
second 
througl 
third  > 
and  out  i 
roof.  A 
the  n>of 
drawn  in 
to  ass  u  in 
form  o 
inverted 
These  st- 
are us  mi  I 
or  4  feet  si, 
inside  u; 
ur  erne  nt. 

are  provided  with  a  lifting  device  operated  by  a  lever,  or 
"bull  wheel,"  which  enables  the  operator  to  lift  by  niecbi 
means  the  entire  charge  in  the  shaft  at  one  operation, 
necessity  for  this  lifting  device  is  that  the  screens  which  carr 
fresh  fruits  are  placed  in  the  flue,  or  shaft,  at  the  bottom,  i 
!£•  the  floor  of  tho  second  story.  The  screens  arc  us 
and   are  made  of   1   by  1J  or   1J   inch 
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»times  in  such  fashion  that  they  can  be  used  either  side  up.  The 
a  fruit  is  spread  upon  these  screens  to  the  depth  of  1  or  H  inches, 
larger  screens  carrying  about  one  bushel  of  fruit, 
uring  the  drying  process,  when  everything  is  working  favorably, 
reen  carrying  fresh  fruit  can  be  placed  in  the  bottom  of  the  shaft 
y  fifteen  to  eighteen  minutes,  but  after  the  shaft  becomes  filled, 


Fig.  15.— General  construction  of  a  twin  flue  evaporator. 

>  that  when  a  new  screen  is  added  at  the  bottom  one  must  be  removed 
I  the  top,  the  operation  of  manipulating  two  flues  and  spreading  the 
nut  is  a  sufficient  task  to  keep  a  single  individual  occupied  the  entire 
ime.  It  is  necessary,  as  will  be  observed  from  the  construction  of 
his  device,  to  make  a  trip  from  the  second  to  the  third  story  each 
"Tic  a  new  screen  is  added,  in  order  that  one  carrying  dried  fruit  may 
*  removed  at  the  top. 
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The  opening  from  which  the  screens  carrying  the  dried  fret  ■ 
removed  is  usually  about  4  feet  above  the  floor  of  the  third  ston 
the  stories  are  10  feet  high,  this  makes  the  distance  between  \ky 
where  the  screens  carrying  the  fresh  fruits  enter  the  shaft  iriC 
point  where  the  screens  carrying  the  dried  fruits  are  remova  s 
12  feet. 

The  one  drawback  to  this  type  of  evaporator  which  ha*  i!* 
impressed  itself  upon  the  writer  is  that  the  steam  and  vapor  fni 
fresh  fruits  which  are  placed  in  the  bottom,  which  is  afco  the  r 
intensely  heated  portion  of  the  flue,  all  pass  through  the  fruit" 3 
are  partially  dried  on  the  screens  above.  It  is  a  more  or  le*cu£ 
complaint  among  operators  that  upon  some  days  when  ato>j«: 
conditions  are  of  a  certain  character  not  easily  described,  the  jt 
of  evaporation,  even  under  the  best  of  management,  cau  not  law- 
fully carried  on.  The  operators  say  the  air  is  dead  and  that  the  •"" 
will  only  come  to  a  certain  stage  of  dryness  and  remain  in  that  a 
tion  without  reaching  the  point  where  they  can  be  removed  it^ 
shaft. 

It  has  always  been  the  conviction  of  the  writer  that  the  *'r 

principle  for  the  construction  of  a  shaft  evaporator  is  one  wluYh  * 

in  exactly  the  opposite  direction  from  that  now  employed— thaf  * 

shaft  which  shall  be  arranged  so  that  the  fresh  fruits  go  in  at  th •■*• 

where   the  heat  is  least  intense  and  where  the  atmospherr  i.* 

charged  with  moisture,  and  come  out  at  the  bottom,  nearest  th  '* 

where  the  air  is  driest.     While  it  is  possible  that  the  temped1" 

the  top  of  the  shaft  would  not  be  sufficient  to  break  down  them 

structure  of  the  fruit  and  produce  the  desirable  conditions  whi' 

now  secured  by  placing  it  directly  over  the  heat,  experience  ww  ■ 

cabinet  evaporator  described  farther  on  proves  that  the  princi|' 

correct.     The  chief  reason  why  the  shaft  is  now  operated  as  it  »s- 1% 

lack  of  adequate  means  for  lowering  the  frames.     This  can  h*'^ 

plished  by  providing  a  spring  clutch  at  the  base  of  the  lifting  arm  *" 

is  forced  into  position  under  the  second  tray  from  the  bottom**' 

lifting  device  is  drawn  upward.    The  lifting  motion  should  then  1*  l 

tinued  long  enough  to  raise  the  column  of  trays  in  the  shaft  *>  ^ 

release  the  one  which  rests  at  the  bottom  and  immediately  over 

fire.     When  this  is  withdrawn  and  the  apparatus  is  allowed  to  v" 

•       Mil 
itself,  the  weight  of  the  trays  carried  by  the  lifting  device  will 

the  spring  clutch  in  position  until  the  tray  or  screen  to  which  i: 

engaged  comes  in  contact  with  the  ways  at  the  bottom  of  the  *-' 

As  soon  as  the  weight  of  the  trays  is  taken  off  the  lifting  devi'** 

clutch  will  be  released  so  that  it  will  engage  the  second  tray  a  l 

when  the  operation  of  lifting  is  gone  through  with  again.  'l 
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red  that  this  method  of  operating  the  shaft  will  overcome  the 
ilty  experienced  when  the  atmospheric  conditions  are  not  favor- 
bo  the  use  of  the  present  method.  It  is  also  believed  that  this 
ruction  will  enable  the  operator  to  carry  the  fruit  more  quickly 
igrh  the  process  of  drying. 

binet  evaporator. — For  want  of  a  better  name,  the  writer  has  used 
erm  "cabinet  evaporator"  to  describe  a  style  of  evaporator  which 


Fio.  16.—  The  simplest  type  of  cabinet  evaporator. 

used  bjr  a  number  of  small  growers.  This  evaporator  is  constructed, 
shown  in  figure  16,  of  a  series  of  loose  drawers  (the  screens)  upon 
hich  the  fruit  is  spread  prior  to  the  beginning  of  the  operation  of 
ying.  The  mechanism  of  the  evaporator  is  very  simple,  consisting, 
$  shown  in  the  illustration,  of  a  stove  or  hot-air  furnace  placed  in  the 
cement  roonl,  with  the  top  of  the  furnace  3  feet  or  more  below  the 
wost  screen  in  the  cabinet;  the  pipe  from  the  furnace  is  arranged 
m 
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in  a  sort  of  spiral,  being  carried  around  the  space  below  the  drying 
area  as  many  times  as  the  distance  between  the  lowest  screen  and  the 
top  of  the  furnace  will  permit,  so  as  to  throw  off  and  utilize  as  nearly 
as  possible  all  the  heat  coming  from  the  fuel  used  in  the  furnace.  The 
drying  portion  proper  (the  cabinet)  consists  usually  of  two  compart- 
ments separated  by  a  f-incli  partition,  each  compartment  being  provided 
with  ways  for  carrying  the  fruit-laden  screens. 

The  interior  space  of  each  one  of  these  compartments  is  generally 
made  4  feet  wide  and  8  feet  deep  from  front  to  back,  so  that  upon  each 
of  the  guides  or  ways,  which  are  provided  to  carry  the  screens,  there 
are  two  screens,  one  in  front  of  the  other.  The  perpendicular  distance 
between  the  screens  in  the  cabinet  is  usually  about  4  inches.  The 
screens  themselves  are  3£  or  4  feet  square  over  all.  Screens  are  also 
made  so  that  they  can  be  used  either  side  up;  the  frames  are  con- 
structed of  material  about  li  inches  square,  so  that  when  8  pieces  are 
used  and  properly  lapped  at  the  corners  they  make  a  double  frame. 
As  the  wire  is  placed  between  the  two  sets  of  strips,  the  screens  can 
be  used  either  side  up. 

The  doors  for  the  cabinets  are  usualty  hinged  at  the  bottom,  so  that 
when  opened  they  fall  across  supports  which  form  a  counter  or  rest 
upon  which  to  place  the  loaded  screens;  and  the  bottom  screen  whea 
placed  upon  the  door  will  exactly  slide  into  its  proper  groove. 

The  method  of  operating  this  cabinet  evaporator  is  as  follows:  The 
screens,  carrying  freshly  gathered  fruit,  are  placed  in  at  the  top  of 
the  cabinet,  and  as  those  which  are  driest  and  which  are  immediately 
over  the  furnace  are  removed,  those  screens  in  the  groove  next  above 
arc  taken  out  and  placed  on  the  one  immediately  below,  each  pair  ofj 
screens  in  succession  being  lowered  one  space.  This  leaves  the 
space  open  and  ready  to  receive  two  newly  spread  screens.  Tb 
compartments  are  usually  made  so  that  they  carryr  about  11  or  11; 
screens,  one  above  another;  that  is,  the  distance  from  the  bottom  rfj 
the  screen  immediately  over  the  furnace  to  the  bottom  of  the  upper^ 
most  screen  is  about  44  or  48  inches.  This  is  a  convenient  height  fofj 
handling  the  screens.  If  they  are  too  high  the  operator  has  of  n 
sity  to  stand  upon  a  stool  or  to  do  the  work  in  a  very  awkwi 
position.  When  it  is  necessary  to  raise  the  arms  above  one's  headia 
lifting  the  heavy  screens  it  becomes  very  hard  work.  Convenient* 
of  operation,  therefore,  limits  the  height  of  the  cabinet. 

Another  form  of  cabinet  evaporator  is  illustrated  in  figure  17, 
ground  plan  of  which  is  shown  in  figure  18.     This  cabinet  can 
opened  at  both  front  and  back  instead  of  at  the  front  only, 
screens  pass  in  at  the  top,  as  in  the  above-described  arrangement, 
the  ways  are  much  longer,  so  that  there  are  from  6  to  10  screens 
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ngle  plane.  The  partition  in  this  cabinet  runs  in  a  horizontal 
tion  rather  than  in  a  perpendicular  one,  as  is  the  case  with 
partition  in  the  cabinet  arrangement  illustrated  in  figure  16. 
*r  the  topmost  tier  has  been  filled,  the  first  screen  having  been 


i  sauna  wrack  row 

—         I  -  * 


&  '  MfiTmOM 


Fig.  17.— Horizontal  form  of  the  cabinet  evaporator. 

ihed  farther  and  farther  back  as  others  were  put  in,  the  operator 
es  it  out  at  the  rear  and  immediately  places  it  in  the  next  lower 
>ove,  where  it  is  gradually  pushed  forward,  and  each  screen  in  turn 
lows  the  same  course.     The  cabinet  is  gradually  filled  in  this  way 


Flo.  18.— Floor  plan  of  figure  17. 


the  process  of  evaporation  goes  on,  and  the  dried  fruits  are  taken 
t  at  the  bottom  immediately  over  the  fire.  The  newly  spread 
'rits  go  into  the  evaporator  at  the  point  farthest  away  from  the  fire, 
iderneath  the  shaft  through  which  the  hot  air  passes  out  of  the 

biuet. 
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This  plan  of  operation,  as  will  be  noticed,  provides  for  drivir 

a  portion  of  the  moisture  from  the  newly  spread  fruits  immed 

under  the  hot-air  exhaust  shaft,  while  in  the  case  of  the  shaft  € 

rators,  which  raise  the  screens  automatically,  the  plan  of  opera) 

in  an  exactly  opposite  direction.     Figure  17  of  the  horizontal 

inet  evaporator  is   sufficiently  self-explanatory  to   need   no  fi 

description. 

HOP-KTLN  DBEEB. 

The  hop-kiln  drier  consists  of  a  large  furnace  room,  in  the  een 
which  is  placed  either  a  large  coal  stove,  a  wood  stove,  or  a  I 
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FTRST  FLOOR  PLRN. 
Fig.  19.— First  floor  plan  of  hop-kiln  type  of  evaporator. 

furnace  without  a  jacket,  as  shown  in  figure  19.     The  pipe  fron 

eater  is  then  carried  around  the  room  so  as  to  make  at  least  one 

p  ete  circuit.     The  furnace  room  is  usually  constructed  as  fol 
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r>m  is  made  exactly  the  same  size  as  the  drying  kiln,  which  is  to 
m  ructed  on  the  second  floor.  A  common  practice  is  to  place 
studding  2  feet  apart  on  cither  a  brick  or  stone  foundation,  to 
the  outside  of  the  building  with  weatherboarding,  and  to  fill 
ico  between  the  studs  with  brick  so  as  to  form  a  4-inch  wall. 


Fro.  20.— Second  or  dry-room  floor.o!  »  hop-kiln  evaporator. 

then  it  is  desirable  to  avoid  this  expense,  metal  laths  may  be  fas- 
d  to  the  inside  of  the  studding  and  the  room  plastered  so  as  to 
cc  it  retentive  of  heat.  If  more  perfect  insulation  is  desired  this 
lie  accomplished  by  nailing  furring  strips  to  the  studding  so  as  to 
lit  of  placing  short  pieces  of  boards  in  a  horizontal  position  between 
studs,  thus  dividing  the  space  between  the  clapboards  and  the  lath 
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and  plaster  into  two  chambers  instead  of  into  ono  air  cliamlier.  Tlie 
expense  of  this  construction  will,  however,  in  ninny  instances,  exceed 
tin-  cost  of  tin*  4-ineh  brick  wall  lirst  suggested.  Those  details  must, 
however,  be  worked  out  to  suit  the  person  who  is  orcctimf  the  drier, 
Any  one  of  the  three  methods  described  will  l>c  comparatively  sati*- 
factory. 

The  drying  iloor.  which  is  usually  situated  about  Lo  or  1-'  fvet  alwve 
the  Iloor  of  the  furnace  mom,  is  composed  of  4-inch  strips,  which  aw 
carefully  spaced,  us  shown  in  figures  20  and  21,  from  i  to]  inch  apart,  so 


ns  to  form  enieks  or  spaces  for  the  passage  of  the  hot  air  from  it* 
furaiicc  room  to  (he  chamber  alwve.  This  chamber  is  made  of  suit- 
eiont  height  to  ml  mil  of  carrying  on  the  necessary  operations  of  spn*l- 
ing  and  stirring  the  fruit  without  inconvenienee.  The  ceiling  of  tfc» 
room  is  sometimes  made  horizontal  and  sometimes  in  the  shin;*1  of** 
inverted  funnel.     In  all  cases,  however,  sufficient  o]>onings  are  left** 

ventilation  and  the  building  is  provided  at  the  comb  with  open  in; 

allowing  the  heated  air  to  escape.     The  exterior  construction  of 

funding  is  shown  in  figures  :!:.'  and  2S. 


at  J 
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ten  the  hop-kiln  drier  is  to  bo  used  for  drying  raspberries,  apples, 
•ii  for  tbe  curing  of  hops,  the  floor,  which  is  made  of  strips,  as 
!  described,  is  usually  covered  with  what  is  called  burlap,  a  rather 
L-lofch,  which  is  strong  and  will  allow  the  heated  air  to  pass  through 
LI  v.  In  some  instances  floors  constructed  with  very  narrow  cracks 
no  covering  of  cloth  over  them,  the  fruit  being  spread  imme- 
ly  upon  the  floor.  The  common  practice,  however,  is  to  use  the 
and  spread  the  fruit  in  sections  or  upon  definite  areas  from  2  to 
lies  deep,  depending  upon  the  character  of  the  fruit  to  be  dried. 
\M?rries  are  usually  spread  about  2  inches  deep,  while  apples  may 
►read  as  deep  as  i  inches. 


k*  curing  proceeds,  the  fruits,  as  soon  as  they  hnve  passed  the  soft 
ige  which  comes  on  immediately  after  spreading,  are  stirred  at  fre- 
<-'»t  intervals  with  a  wooden -toothed  rake  or  are  turned  over  with  a 
hhIcii  scoop.  As  the  curing  goes  on,  the  depth  of  the  berries 
creases,  because  of  the  shrinkage  from  loss  of  moisture.  .  The  area 
cunied  by  them  is  then  restricted,  so  as  to  keep  the  drying  fruit  of 
nsidcrable  depth  upon  the  floor.  As  the  fruit  is  about  to  be  removed 
oiii  the  drying  room  several  layers  are  frequently  combined  so  as  to 
;eupy  very  much  less  space.     The  fresh  fruit,  as  it  comes  from  the 
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field,  occupies  more  floor  space  in  proportion  to  tbc  final  pro. 
it  docs  at  any  stage  during  the  process  of  evaporation. 

Wben  the  fruits  are  sufficiently  dried,  which  may  be  reeog 
their  adhering  when  pressed  in  the  hands,  and  when  there  i 
percentage — perhaps  5  or  8  per  cent — of  comparatively  sof 
the  product,  they  are  ready  to  go  into  the  curing  box  or  on  tl 
floor.  The  fruits  are  usually  removed  from  the  kiln  and 
boxes,  which  are  approximately  'i  feet  long,  8  inches  dec] 
inches  wide,  and  hold  something  less  than  a  bushel.  The  cur 
ess  is  completed  by  daily  pouring  the  fruits  from  one  box  to 
thus  giving  them  a  chance  to  become  aerated. 


Fiii.  23.— Elcvntlon  i>f  building  in  which  the  floor  construction  sbown  In  figure  CI 

Curing  rooms. — In  some  cases  a  large  floor,  something  like 
ture  malt-house  floor,  is  used  for  the  finishing  or  curing  roc 
berries  are  spread  on  this  floor  and  frequently  stirred  with  ; 
scoop  for  several  days  before  they  arc  sacked  for  market.  It  is 
however,  by  the  advocates  of  the  box  system  that  this  is  nic 
factory  than  spreading  the  berries  oh  the  curing  floor,  as  it  ke> 
fait  more  confined  area  and  allows  those  berries  which  liavt 
~hb4|t  in  the  process  of  evaporation  to  take  up  a  small  portii 
.uL»l8tJBfcfroai  tDe  berries  which  are  undcrcured,  thus  resto 
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?e  between  the  two,  which  is  an  advantage  in  the  finished  prod- 
Thcw,  however,  are  matters  of  experience  and  judgment,  and 
jt  no  described  with  sufficient  accuracy  to  offer  a  guide  to  the 
tor.  Experience  alone  will  provide  the  knowledge  which  will 
is  one  to  determine  when  the  fruit  is  sufficiently  dry  to  be  removed 
tho  kiln. 

BUN  BUYING. 

>  drying  of  berries  on  racks  exposed  to  the  sun  is  a  practice 
\y  in  vogue  in  many  of  the  raspberry -growing  regions,  and  was, 
■  comparatively  recent  times,  tho  only  method  of  curing  and  car- 
>r  the  fruits  of  the  raspberry.     One  or  the  other  of  the  forms  of 

>  nit  or  3  above  described  has,  howeverj  almost  entirely  supplanted 
primitive  method  of  curing  the  fruit.  This  is  largely  accounted 
y  two  facts:  (1)  The  product  of  evaporation,  properly  conducted, 
>re  desirable,  and  (i>)  a  somewhat  larger  yield  is  secured  from  a 
i  quantity  of  fresh  fruit  than  can  he  obtained  by  the  sun-drying 
>ss.      The  method  of  sun  curing  is  also  inconvenient,  in  that  it 


ilresa  great  deal  of  attention  and  provision  for  sheltering  the  fruit 
iso  of  showers,  as  well  as  coverings  for  the  racks  at  night  to  protect 
ii  from  rain  or  dew. 

he  racks  formerly  used  for  drying  berries  were  constructed  of 
inary  plastering  laths,  4  feet  long  and  placed  about  one-eighth  of 
nch  apart.  Over  this  a  thin  cloth  or  paper  was  spread.  Now- 
ys,  however,  the  drying  racks  are  very  generally  constructed  of 
it,  thin,  matched  lumber  and  are  very  much  larger  than  formerly, 
■-  racks  arc  now  usually  about  3  feet  wide  and  from  6  to  8  or  even 
feet  in  length.  Some  growers  prefer  to  use  racks  about  4  feet 
are.  A  set  of  rocks  exposed  for  curing  the  fruit  is  shown  in 
ire  24. 
to 
19323— No.  213—05 3 
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an  AM  TIT  Y   AND  QTJALITT  OF  TEE  PRODUCT. 

As  has  already  been  suggested,  the  relative  quantity  of  fr*, 
duced  by  the  different  methods  of  curing  described  varies  witl  i: 
of  the  operator,  but  it  is  universally  conceded  that  a  largerqiui: 


marketable  product  can  be  secured  from  a  given  hulk  of  frt— ri 
when  properly  cured  in  an  evaporator  than  when  cured  nj  il 
method  of  drying  in  the  sun.  A  good  evaporator  produri  '■ 
commands  one  or  two  cents  more  per  pound  than  the  sun-iirii-J 
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>rdinarily  it  is  estimated  that  3  quarts  of  fresh  fruit  will  produce  1 
md  of  evaporated  or  dried  fruit.     It  is  therefore  an  easy  matter 
one  to  estimate  the  price  which  must  be  secured  for  evaporated 
it  in  order  to  put  it  on  the  same  basis  as  the  fruit  sold  fresh. 

VARIETIES   ADAPTED   TO   EACH   FRUIT    DISTRICT   OF    THE 

UNITED  STATES. 

The  map  (fig,  25,  p.  34),  shows  at  a  glance  the  localities  in  which 
four  types  of  raspberries,  namely,  (1)  the  European  raspberry 
>thu8  idaeus)\  (2)  the  purple  cane  (Rubus  neglectui),  which  is  inter- 
diate  between  the  red  and  black  raspberry;  (3)  the  native  black 
pberrj',  or  blackcap  (Hubus  oeci  den  tails);  and  (4)  the  native  red 
pberry  (Rubaa  strigosux)  may  be  expected  to  grow  and  produce 
citable  crops. 

)n  the  map,  Rubun  idaeus,  or  the  European  raspberry,  is  repre- 
ited  by  lines  which  slope  downward  from  right  to  left;  the  purple 
10,  Hubus  neglectm,  by  lines  which  slope  downward  from  left  to 
;ht;  the  blackcap,  Rubtts  occidentalism  by  horizontal  lines;  and  the 
tivo  red  raspberry,  Ri/bus  strigom*,  by  perpendicular  lines.  With 
s  ke3"  to  the  map  it  is  an  easy  matter  to  determine  the  distribution 
each  group  in  the  United  States. 

To  explain  the  map  more  fully  and  to  give  prospective  growers  an 

>a  of  the  varieties  adapted  to  a  particular  region,  the  appended  list, 

ranged  according  to  the  commercial  importance  of  the  different 

rieties,  as  well  as  according  to  their  botanical  classification,  has  been 

opared.     The  names  which  are  printed  in  italics  are,  in  all  cases, 

ose  which  are  considered  best  adapted  to  the  region  for  either  culinary 

commercial  purposes.     There  is  such  slight  difference  in  the  value 

the  different  sorts  of  any  one  group  for  dessert  purposes  that  it 

a  been  deemed  unnecessary  to  separate  the  list  into  subdivisions  to 

ing  out  this  point.     The  italicized  names,  therefore,  may  be  taken 

those  which  are  most  productive  and  most  profitable  from  a  com- 

ercial  standpoint  for  the  localit}*  in  which  they  are  mentioned. 

DISTRICT  No.  1. 

European  (R.  idaeus). — Clarke,  Fastolff,  Franconia,  Hudson  River  Antwerp,  Orange 

trinckle's  Orange),  Vermont. 

Purple  cane  type  (/?.  negledus). — Shaffer,  Philadelphia,  Colombian. 

Blackcap  tjrpe  (R.  occidental  is). — Earhart,  Gregg,   Ifflborn,  Ohio,  Older,   Doolittle, 

cCormick,  Palmer,  Souhegan,  Lotta,  Tyler. 

Native  red  (R.  strigosus). — Cuthbert,  Golden  Queen,  Miller,  Blair,  Hansell,  Loudon, 

arlboro,  Turner. 

DISTRICT  No.  2. 

European  (R.  idaeus). — Fastolff,  Franconia,  Orange  (Brinckle's  Orange),  Vermont. 

Purple  cane  type  {R.  negledus). — Columbian,  Shaffer,  Caroline. 

Blackcap  type  (R.  orcidentalis). — Conrath,  Eureka,  Gregg,  Hilborn,  Kansas,  Nemaha, 

hio,  Palmer,  Cumberland,  Doolittle,  Lotta,  Mills,  Older,  Souhegan,  Tyler. 

HatWe  red  (/?.  strigosus). — Cuthbert,  Golden  Queen,  Loudon,  Turner,  Brandy  wine, 

knaell,  Marlboro,  Thwack. 

213 


36 

DISTRICT  No.  3. 

Purple  cane  type  (R.  neglectus). — Caroline,  Columbian,  Shaffer. 

Blackcap  type  {R.  occidentals) . — Gregg,  Kansas,  Cumberland,  Doolittle.  Ej«' 
McCormick,  Ohio,  Palmer,  Tyler. 

Native  red  (R.  strigosus). — Brandyicine,  Cuthbert,  Miller.  Golden  Queen.  He* 
Kenyon,  Loudon,  Marlboro,  Turner. 

DISTRICT  No.  4. 

Purple  cane  type  (R.  neglectus). — Shaffer,  Caroline,  Columbian,  Reliance. 

Blackcap  type  {R.  occidentalis). — Eureka,  Gregg,  Kansas,  Palmer,  Doolittle,  H~  «' 
McCormick,  Nemaha,  Ohio,  Winona. 

Native  red  (R.  strigosus). — Cuthbert,  Golden  Queen,  Loudon,  Turner,  Bra&lri- 
Hansell,  Kenyon,  Miller,  Thwack. 

DISTRICT  No.  5. 

Purple  cane  type  (A\  neglectus). — Shaffer. <* 

Blackcap  type  (R.  occidentalis). — Doolittle,  Gregg,  McCormick,  Souhegan.  Tl -■ 

Native  red  (R.  strigosus). — Brandy  wine,  Cuthbert,  Golden  Queen,  Loudon,  Taraff 

DISTRICT  No.  6. 

Not  adapted  to  raspberry  growing. 

DISTRICT  No.  7. 

European  (R.  idaeus). — Clarke,  Orange  (Brinckle's  Orange). 

DISTRICT  No.  8. 

European  (R.  idaeus). — Clarke,  Orange  (Brinckle's  Orange),  Red  Antwerp. 

Purple  cane  type  (R.  neglectus). — Columbian,  Shaffer,  Caroline. 

Blackcap  type  (R.  occidentalis). — Eureka,  Gregg,  Kansas,  McCormick,  Xntuii »  * 
Older,  Palmer,  Doolittle,  Earhart,  Lotta,  Souhegan. 

Native  red  (R.  strigosus). — Cuthbert,  Loudon,  Thwack,  Turner,  Brandywioe.  t. 
Queen,  Marlboro,  Miller. 

DISTRICT  No.  0. 

Purple  cane  type  (R.  neglectus). — Columbian. & 

Blackcap  type  (R.  occidentalis). — Gregg,  Ohio. 

Native  red  (R.  strigosus). — Cuthbert,  Loudon,  Marlboro,  Turner,  Miller. 

DISTRICT  No.  10. 

Purple  cane  type  (R.  neglectus). — Columbian,  Philadelphia,  Reliance,  Shaffer. 

Blackcap  type  (R.  occidentalis). — Eureka,  Gregg,  Tyler,  Doolittle,  Kansas,  X*< 
mick,  Nemaha,  Ohio,  Palmer,  Souhegan. 

Native  red  (R.  strigosus). — Cuthbert,  Marlboro,  Brandy  wine,  Golden  Queen,  Li*~ 
Turner. 

DISTRICT  No.  11. 

Not  adapted  to  raspberry  growing. 

DISTRICT  No.  12. 

Not  adapted  to  raspl)erry  growing. 

a  Sparingly  grown  In  thia  section.    Not  *hown  on  map. 

b  Not  ahowu  on  map,  as  it  Is  leas  commonly  grown  than  the  other  two  types  meotunal 
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DISTRICT  No.  13. 

ean  (  R.  idatus). — Fastolff,  Franconia,  Hudson  River  Antwerp,  Red  Antwerp. 

»  cane  type  (R.  neglectus). — Shaffer,  Caroline,  Philadelphia,  Reliance. 

:ap  type  (R.  occidentalis). — Gregg,  McCormick,  Ohio,  Palmer,  Souhegan,  Doolit- 

lsas,  Nemaha,  Tyler. 

9  red  (R.  strigosus). — Brandy  wine,  Cuthbert,  Marlboro,  Turner,  Golden  Queen, 

,  Thwack. 

DISTRICT  No.  14. 

dap  ted  to  raspberry  growing. 

DISTRICT  No.  15. 

cap  type  (R.  occidentalis). — Gregg,  Kansas,  Ohio,  Palmer,  Souhegan. 
e  red  (R.  strigosus). — Cuthbert,  Golden  Queen,  Loudon,  Marlboro, 
e  cane  type  (R.  neglectus). — Shaffer. « 

DISTRICT  No.  16. 

Le  cane  type  (R.  neglectus). — Shaffer. « 

ccap  type  (R.  occidentals). — Gregg. 

re  red  (R.  strigosus). — Cuthbert,  Golden  Queen. 

DISTRICT  No.  17. 
adapted  to  raspberry  growing. 

DISTRICT  No.  18. 

adapted  to  raspberry  growing. 

DISTRICT  No.  10. 

▼e  red  (/?.  strigosus). — Cuthbert,  Loudon. 

indicated  on  map  because  it  is  of  secondary  importance  to  the  other  varieties  mentioned. 
13 
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FARMERS'  BULLETINS. 

The  following  is  a  list  of  the  Farmers'  Bulletins  available  for  dirtri  button  - 
the  number  and  title  of  each.     Copies  will  be  sent  free  to  any  suldrea*  in  th-  • 
States  on  application  to  a  Senator,  Representative,  or  Delegate  in  i'ougrt?* 
Secretary  of  Agriculture,  Washington,  D.  C.     Numbers  omitted  haw  \»xz. 
tinued,  being  superseded  by  later  bulletins. 

No.  16.  Leguminous  Plants.    No.  22.  The  Feeding  of  Farm  AnimaR    No.  21.  H-« 
Swine  Plague.    No.  25.  Peanuts:  Culture  and  Use*.    No.  27.  Flax  for  Seed  au«l  >  >-• 
Weeds:  And  How  to  Kill  Them.    No.  29.  Souring  and  Other  Changs  in  Milk.    N.     • 
eases  on  the  Pacific  Coast.     No.  32.  Silos  and  Silage.    No.  33.  Peach  Growing  fi>r  M*  r* 
Meats:  Composition  and  Cooking.    No.  So.  Potato  Culture.    No.  36.  Cotton  >»<*••!  *ui 
No.  37.  Kafir  Corn:  Culture  and  Uses.    No.  38.  Spraying  for  Fruit  Disease*.     No.  fc?  it. 
No.  41.  Fowls:  Care  and  Feeding.    No.  42.  Facts  About  Milk.    No.  43.  Sewage  l>i*p.**l 
No.  41.  Commercial  Fertilizers.    No.  45.  Insects  Injurious  to  Stored  Grain.     No.  4*    1 
Humid  Climaten.    No.  47.  Insects  Affecting  the  Cotton  Plant.    No.  48.  The  Hanunrc 
No.  49.  Sheep  Feeding.    No.  50.  Sorghum  as  a  Forage  Crap.    No.  51.  Standard  Vane;.*-» 
No.  52.  The  Sugar  Beet.     No.  54.  Some  Common   Birds.    No.  55.  The   Dairy   Hon!,    n 
ment  Station  Work— I.    No.  57.  Butter  Making  on  the  Farm.    No.  M.  The  Soy  B*-nn  *• 
Crop.    No.  59.  Bee  Keeping.    No.  CO.  Methods  of  Curing  Tobacco.    No.  CI.  A»t»#tr.*v.i>«  .    - 
62.  Marketing  Farm  Produce.    No.  63.  Care  of  Milk  on  the  Farm.    No.  61.  Due  kianl-  <   - 
Experiment  Station  Work — II.     No.  66.  Meadows  and  Pastures.     No.  68.  The  Black  l*>- 
bage.    No.  69.  Experiment  Station  Work— III.    No.  70.  Insect  Enemies  of  the  <Jrap<\    .v   * 
tials  In  Beef  Production.    No.  72.  Cattle  Ranges  of  the  Southwest.     No.  7H.    E\;v.i 
Work— IV.     No.  74.  Milk  as  Food.    No.  75.  The  Grain  Smuts.    No.  77.  The  Limits  u\  *■   « 
Experiment  Station  Work— V.    No.  79.  Experiment  Station  Work — VI.    No.  Ni.  Tt.v  •  - 
borer.    No.  81.  Corn  Culture  in  the  South.    No.  82.  The  Culture  of  Tobacco.     No.  S3.  1 
No.  84.  Experiment  Station  Work— VII.    No.  85.  Fish  as  Food.    No.  86.  ThirtT  Poi^i  .*:- . 
87.  Experiment  Station  Work— VIII.    No.  88.  Alkali  Lands.    No.  91.  Potato  Dim.'**  .»t  1. 
No.  92.  Experiment  Station  Work— IX.    No.  93.  Sugar  as  Food.    No.  91.  The  Vegt-u-il  •  <<  - 
95.  Good  Roads  for  Farmers.     No.  9fi.  Raising  Sheep  for  Mutton.    No.  97.  Experiment** 
X.    No.  98.  Suggestions  to  Southern  Farmers.    No.  99.  Insect  Enemies  of  Shade  Tree*     .s 
Raising  in  the  South.    No.  101.  Millets.    No.  102.  Southern  Forage  Plants.     No.  lis   ; 
Station  Work— XI.     No.  104.  Notes  on  Frost.     No.  105.  Experiment  Station  Work— Xi. 
Breeds  of  Dairy  Cattle.    No.  107.  Experiment  Station  Work— XIII.     No.  im.  miP.Miv^ 
Farmers' Reading  Courses.     No.  110.   Rice  Culture  in  the  United  States.     No.  111.  F*n  • 
in  Good  Seed.    No.  112.  Bread  and  Bread  Making.    No.  113.  The  Apple  and  How  to  '< 
114.  Experiment  Station  Work— XIV.    No.  115.  Hop  Culture  in  California.    No.  llfi   Ir 
Fruit  Growing.    No.  118.  Grape  Growing  fh  the  South.    No.  119.   Experiment  Station  W>  rk-' 
120.  Insects  Affecting  Tobacco.    No.  121.  Beans,  Peas,  and  Other  Ix'gumes&s  Fuod.    N  ..  -- 
ment  Station  Work— XVI.    No.  123.  Red  Clover  Seed:  Information  for  Pim-hanr*     N>»  .. 
ment  station  Work— XVII.    No.  125.  Protection  of  Food  Products  from  Injurious  li-m^r. 
120.  Practical  Suggestions  for  Farm  Buildings.    No.  127.  Important  Insecticide.     N«»  »«*- 
Their  Uses  as  Food.    No.  129.  Sweet  Potatoes.    No.  131.  Household  Ti«a*  for  D«uvn    .  <• 
garine  and  Renovated  Butter.    No.  132.  Insect  Enemies  of  Growing  Wheat.     N<».  1.:'    * 
Station  Work— XVIII.    No.  134.  Tree  Planting  in  Rural  School  Grounds.     No.  t.o  *  -. 
Manufacture.     No.  136.  Earth  Roads.    No.  137.  The  Angora  Goat.     No.  13S.   Irrigutt"-:  ."  . 
Garden.    No.  139.  "Emmer:  A  Grain  for  the  Semiarid  Regions.    No.  140.   Pineapple  t.r<>\     ' 
Poultry  Raising  on  the   Farm.     No.  142.  Principles  of   Nutrition  and   Nutniiw  V..:- 
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LETTER  OF  TRANSMITTAL 


U.  S.  Department  of  Agriculture, 
Bureau  op  Plant  Ixdustey. 
Office  of  the  Chift. 
Washington,  D.  C.,  January  17.1' 

Sir:  1  have  the  honor  to  transmit  herewith  a  paper  on  Bw: 
Bacteria  for  Leguminous  Crops,  and  to  recommend  that  it  te ; 
lished  as  a  Farmers'  Bulletin.  This  paper  was  prepared  by  Dr.  (*• '. 
T.  Moore,  in  charge  of  the  Laboratory  of  Plant  Physiology.  w ! 
T.  R.  Robinson,  Assistant  in  Physiology  in  the  Office  of  Vt.f- •■ 
Pathological  and  Physiological  Investigations,  and  was  submitK 
Mr.  A.  F.  Woods,  the  Pathologist  and  Physiologist,  with  *  re- 
publication. 

Special  attention  is  called  to  the  fact  that  there  is  no  mooop    ' 
the  methods  and  processes  set  forth  in  this  paper.     Recognuir: 
vast  importance  to  the  farmers  of  the  country  of  an  unrestrict*^ 
of  the  nitrogen-fixing  organisms  described,  a  patent  was  taken  i :' 
the  Government  in  the  name  of  Doctor  Moore.    The  object  of  tb*  p '  " 
is  to  prevent  any  monopoly  in  the  manufacture  of  the  material.   ^ 
the  manufacture  and  sale  of  the  nitrogen-fixing  organisms  are  b- 
any  reliable  firm  in  the  United  States  or  elsewhere,  the  Departed :>J 
not  hesitate  to  call  attention  to  any  attempt  to  deceive  fanner* 'J  ' 
matter,  either  by  the  offering  of  spurious  material  or  n»M-« 
prices  which  the  Department  knows  by  its  experience  to  be  exorl>- 
This  action  is  necessary  to  protect  the  farmers  for  whose  direct  it 
the  entire  work  is  designed. 

I  greatly  regret  to  state  that  the  supply  of  packages  for  im*"^ 

legumes  is  completely  exhausted  for  this  season.     Applicatif  * 

material  for  use  next  spring  should  not  be  made  before  Septen  • 

1905. 

Respectfully, 

B.  T.  Gallowat. 

Chief  of  B<. 
Hon.  James  Wilson, 

/Secretary  of  Agriculture. 
2 
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87.  V.  P.  P.  I.— 126. 

BENEFICIAL  BACTERIA  FOR  LEGUMINOUS  CROPS.' 


INTRODUCTION. 

part  which  leguminous  crops  play  in  maintaining  soil  fertility 
ng  been  a  matter  of  speculation  among  practical  farmers  and  a 
t  for  critical  investigation  on  the  part  of  scientific  men.  Plants 
i  family,  the  Leguminosse  (which,  in  general,  bear  their  seeds  in  a 
:  legume),  when  grown  in  contact  with  certain  bacteria  form  upon 
roots  .small  knots  or  nodules  variously  known  as  "  nitrogen  knots" 
iitvogen  traps"  from  the  part  they  play  in  furnishing  to  the  plants 
'en  derived  from  the  air.  The  primary  object  in  undertaking 
vestigation  of  the  fixation  of  nitrogen  by  these  root  nodules 
:o  devise,  if  possible,  some  method  of  bringing  about  the  arti- 
introduction  of  the  necessary  organisms  into  soils  which  were 
ally  devoid  of  them,  and  at  the  same  time  to  attempt,  as  far  as 
ble,  to  correlate  and  reconcile  the  vast  amount  of  conflicting 
nee  that  has  been  accumulated  by  various  investigators  in  regard 
e  exact  nature  of  the  organism,  where  the  nitrogen  is  fixed,  the 
:  upon  the  host  plant,  and  similar  problems. 

LOGEH,  THE  ALL-IMPOETANT  ELEMENT  IN  CROP  PRODUCTION. 

er  since  anything  has  been  known  in  regard  to  plant  nutrition  and 
teccssary  part  that  various  gases  and  minerals  play  in  the  success- 
rowing  of  crops,  scientific  men  have  realized  the  great  importance 
unserving  the  world's  store  of  nitrogen,  and  have  made  every  effort 
jr  to  husband  or  to  increase  all  available  sources  of  supply.  In 
iarly  days,  when  it  was  first  realized  that  nitrogen  was  so  essential 
iant  life — in  fact,  was  at  the  very  foundation  of  agriculture — no 

he  very  great  demand  for  information  on  the  subject  of  nitrogen  fixation  by  soil 
lation  has  made  it  desirable  to  prepare  this  general  account  of  the  subject  with 
al  reference  to  the  needs  of  farmers.  The  article  on  Bacteria  and  the  Nitrogen 
lem  in  the  Yearl>ook  for  1902  is  now  no  longer  available  for  distribution,  but  a 
tin  (No.  71  of  the  Bureau  of  Plant  Industry)  which  treats  more  at  length  of  this 
tft  cau  be  obtained  from  the  Superintendent  of  Documents,  Government  Print- 
office,  Washington,  D.  C,  by  sending  15  cents  in  currency  or  postal  money 
r-— A.  F.  Woods,  Pathologist  and  Physiologist 

fci  ft 


od  to  calm  the  fears  of  those  who  predict  a  nitrogen  famine,  it 
no  that  appeals  very  strongly  to  the  farmer  so  long  as  the  price 
j  where  it  is. 

B  POSITION  IN  AGRICULTURE  OF  LEGUMINOUS  CROPS. 

i  the  earliest  days  of  agriculture  it  has  been  recognized  that  all 
belonging  to  the  Leguminosse  had  a  decidedly  beneficial  effect 
le  soil.  Pliny  wrote:  "  The  bean  ranks  first  among  the  legumes. 
1  izes  the  ground  in  which  it  has  been  sown  as  well  as  any  manure. " 
rain:    "The  lupine  enriches  the  soil  of  a  field  or  vineyard  as  well 

very  best  manure.  The  vetch,  too,  enriches  the  soil  and 
£»  no  attention  in  its  culture."  Varro,  in  De  Re  Rustica,  I,  23, 
:  tfc  Legumes  should  be  sown  in  light  soils;  indeed,  they  are 
d  not  so  much  for  their  own  crop  as  for  the  following  crop,  since 
they  are  cut  and  kept  upon  the  ground  they  make  the  soil  better. 
:he  lupine  is  wont  to  serve  as  a  manure  where  the  soil  is  rather 
ad  poor."  There  are  also  in  ancient  writings  many  other  refer- 
to  the  importance  and  necessity  of  including  some  leguminous 
n  the  regular  rotation.  Naturally,  the  explanations  offered  to 
tit  for  this  beneficial  effect  were  various,  perhaps  the  most  uni- 

belief  being  that  the  root  system  of  these  plants  was  much  more 
■rive  than  that  of  grains  and  root  crops,  and  consequently  brought 
int  food  from  considerable  depths,  which  not  only  served  the 
ie,  but  was  likewise  available  for  subsequent  crops, 
ring  the  past  century  various  theories  have  been  advanced  to 
in  the  growth  of  legumes  in  soils  nearly  or  quite  deficient  in 
jen,  and  the  benefit  to  such  soils  from  their  growth,  but  it  was 
ntil  1886  that  Helriegel  announced  at  a  scientific  meeting  that  the 
;o  of  nitrogen  for  these  plants  was  unquestionably  the  atmos- 
3.  Two  years  later,  together  with  Willfarth,  he  demonstrated 
act  that  the  growth  of  plants  in  soil  free  from  nitrogen  always 
rrcd  after  the  development  of  nodules  or  swellings  upon  the  roots, 
r  the  results  obtained  by  these  two  men  were  fully  substantiated 
lany  other  investigators,  and  the  explanation  of  the  long  unsolved 
•lern  was  made  possible. 

EFFECT  OF  EOOT  NODULES  UPON  GROWTH  AND  YIELD. 

io  actual  benefit  of  the  presence  of  root  nodules  upon  various 
urinous  plants  has  been  so  thoroughly  demonstrated  by  numerous 
srvers,  both  in  this  country  and  abroad,  that  it  hardly  needs  fur- 
*  proof  at  this  time.  The  early  work  of  Helriegel  and  Willfarth, 
rther  with  that  of  Lawes  and  Gilbert  and  of  Warington  in  England, 
of  Atwater  and  Woods  in  this  country,  was  quite  sufficient  to 
longtrate  the  direct  connection  between  the  acquisition  of  nitrogen 


in  some  way  by  the  plant  and  the  presence  of  the  tuber-like  ^ir- 
on its  roots;  and  there  are  few,  if  any,  who  would  maintab  c 
this  peculiar  function  is  not,  under  most  circumstances,  di>nV 
beneficial.  Indeed,  by  using  clean  sand,  burned  free  of  all  orri« 
matter,  it  is  possible  to  demonstrate  beyond  question  that  1^; 
nous  plants  will  make  a  more  vigorous  growth  when  furnish^i* 
nitrogen  by  nodule  bacteria  than  when  it  is  supplied  as  fertil" 
and  nodules  are  absent.  In  pot  experiments  with  vetch  the  inurub 
plants  exceeded  nearly  three  times  by  weight  those  receiving  nitre. 
ous  fertilizer  (6.16  grams  and  2.65  grams,  respectively),  while  [*.: 
having  no  nitrogen  supplied  them  were  insignificant  in  size  (*<L 
0.33  gram).  With  the  exception  of  the  nitrogen  element,  thenutr 
solution  used  in  watering  the  pots  was  the  same  in  all  tbw  ■*■• 
Similar  results  have  been  obtained  in  the  field. 

G.  L.  Thomas,  experimenting  with  field  peas  on  his  farm  a-. 
Auburn,  Me.,  made  a  special   test  with  fertilized  and  unfrrti!- 
strips,  and  stated  that  "  inoculated  seed  did  as  much  without  fertile 
of  any  kind  as  seed  not  inoculated  but  supplied  fertilizer  (phtxpia 
at  the  rate  of  800  pounds  and  a  ton  of  barnyard  manure  per  am." 

With  garden  peas,  S.  N.  Lowry,of  Philadelphia,  found  that  '":• « 
lated  vines  yielded  one  and  a  half  the  crop  yielded  from  grour.1' 
inoculated,  but  which  was  manured;"  and  Jeremiah  Gardner,  of  (>  * 
ney,  S.  C,  wrote:    uMy  cowpeas  were  better  than  those  of  •••> 
who  used  commercial  fertilizer.     They  ripened  early  and  e\  h;K 
consider  inoculation  a  boon  to  agriculture." 

Federico  Narro,  of  Saltillo,  Mexico,  noted  the  following  iv>ult  •• 
alfalfa: 

I  have  seen  the  progress  of  the  inoculated  alfalfa  in  the  fields  of  J.  Ganu  >•- 
guez,  and,  although  failure  was  expected  by  the  people  who  knew  that  hr  ***. 
to  how  alfalfa  without  manure,  it  is  already  coming  out  nicely  and  morv ti- 
the alfalfa  sown  in  land  covered  with  8  or  10  inches  of  manure. 

NITROGEN  FIXATION  AS  AFFECTING  SUCCEEDING  CBOB 

A  convincing  demonstration  of  the  effect  upon  a  soil  of  a  legun 
crop  bearing  root  nodules  is  to  note  the  striking  difference*  ****  ' 
crops  of  grain  or  vegetables  that  follow  legumes  and  a  similar 
grown  on  fallow  land,  or  following  a  grass  or  vegetable  crop.   Tn  * 
matter  of  such  common  observation  that  a  rotation  includiiu' mm) 
leguminous  crop  is  the  practice  of  every  farmer  who  hasathouH' 
maintaining  the  fertility  of  his  soil.     It  is  easily  proved  that  ;■• 
this  benefit  is  due  to  the  amount  of  nitrogen  fixed  by  the  hart** 
the  root  nodules  and  not  to  the  unusual  length  of  the  root  >>  *'■ 
other  peculiarities  of  the  plant.     Careful  experiments  to  estahfc* 
fact  have  been  carried  on  by  many  of  the  experiment  station*  • 
United  States,  the  results  all  tending  to  prove  that  a  legumirt«*.* 
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pets  the  soil  which  bears  it  like  the  addition  of  a  considerable  amount 
nitrogenous  fertilizer.  Averaging  results  obtained  in  sixteen 
ates,  the  amount  of  nitrogen  added  per  acre  has  been  computed  as 
2  pounds;  in  Germany  it  is  estimated  at  200  pounds  per  acre. 
When  it  is  remembered  that  a  high  grade  of  nitrate  of  soda  contains 
ly  about  15  per  cent  of  nitrogen,  while  much  that  is  on  the  market 
fitains  considerably  less,  it  will  be  seen  that  a  crop  of  nodule-bearing 
fumes  is  equal  to  from  800  to  1,000  pounds  of  nitrate  of  soda  per 
•e,  which  at  the  present  rate  for  this  fertilizer  represents  a  value  of 
>m  $20  to  $25. 

ARTIFICIAL  INOCULATION  OF  THE  SOU. 

Since  the  desirability  of  introducing  a  leguminous  crop  into  rotation 
rns  to  be  of  such  importance,  and  the  benefits  to  be  obtained  from 
lodule-bearing  plant  are  so  evident,  it  is  not  surprising  that  every 
art  has  been  made  to  obtain  crops  which  possess  the  power  of  using 
oospheric  nitrogen.  It  has  been  found,  however,  that,  although  in  a 
?at  many  instances  the  organisms  producing  nodules  are  naturally 
jndant  in  the  soil,  and  the  mere  planting.of  the  legume  seed  is  suffi- 
nt  to  produce  a  crop  capable  of  fixing  nitrogen,  there  are  also  some 
alities  which  are  devoid  of  the  necessary  bacteria,  and  in  such  places 
i  seed  sown  either  fails  to  make  a  stand  or  the  crop,  drawing  its 
rogen  from  the  soil,  is  of  no  more  benefit  to  the  soil  than  a  cereal 
other  "main  crop"  whose  yield  might  be  a  distinct  source  of  profit, 
dor  these  circumstances  the  attempt  to  grow  the  leguminous  crop 
&  clear  waste  of  time  and  labor  unless  proper  steps  are  taken  to 
roduce  into  the  soil  the  organisms  adapted  to  furnish  the  plant  with 
lospheric  nitrogen. 

SOIL  TRANSFER. 

?o  devise  some  means  of  artificially  introducing  into  the  soil  the 
iule-producing  organisms  has  become  necessary,  and  naturally  the 
iplest  means  of  accomplishing  this  has  been  to  transfer  earth  known 
contain  the  proper  organisms,  tind  capable  of  producing  nodules, 
the  fields  where  it  was  desired  to  introduce  such  bacteria.  This 
-transfer  method  is  one  which  has  been  practiced  widely,  both  in 
*  country  and  abroad,  oftentimes  with  the  best  results,  but  not  with 
versal  success.  Keports  have  been  received  from  various  places 
;ing  that  even  where  soil  known  to  contain  the  proper  germs  was 
d  the  results  were  not  satisfactory.  That  this  failure  was  not 
!  to  the  character  of  the  soil  or  other  adverse  conditions  is  proved 
the  success  of  other  methods  of  inoculation  upon  the  same  kind 
land  at  the  same  time.  The  large  quantity  of  earth  necessary  to 
kIuco  thorough  inoculation  often  makes  it  a  laborious  and  expen- 
?  process  when  the  fields  to  be  treated  are  at  a  considerable  distance. 
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In  addition  to  the  expense  and  labor  involved,  however,  ther*  < 
more  serious  objection  because  of  the  possibility  of  transferring 
diseases  from  one  field  to  another. 

H.  C.  Coesten,  of  Walnut,  Kans.,  reports  having  transplants 
"leaf  blight"  to  his  field  by  this  method,  and  many  instamw 
known  in  the  South  of  the  wilt  of  cowpeas  being  disseminata  t>jr. 
rying  soil  from  one  field  to  another.  There  can  be  no  doubt  tb  ■» 
tain  diseases  of  plants,  the  spores  of  which  remain  in  the  earth,  i; 
be  widely  disseminated  by  attempting  to  produce  inoculation  U  i 
transfer  of  soil;  and  where  the  disease  is  one  which  cause*  great  -i 
age  to  leguminous  crops  and  is  readily  transported,  it  has  iw* 
necessary  to  abandon  inoculation  altogether. 

There  is  also  great  danger  of  introducing  objectionable  weed*  wl 
ever  soil  from  one  locality  is  introduced  into  another  region,    t 
though  the  weeds  may  not  have  been  serious  in  the  first  field.  th«  ir- 
numbers  of  dormant  seeds  which  often   require   but  the  sliiriw 
change  in  environment  to  produce  germination  are  always  a  uit  •.. 
and  a  number  of  instances  have  been  reported  to  the  Departurr' 
Agriculture  where  the  desired  leguminous  crop  was  completely  rh«i« 
out  by  the  introduced  weed.     The  director  of  the  Mississippi  Exp 
ment  Station  writes:  "Owing  to  the  fact  that  our  alfalfa  oVU- 
more  or  less  full  of  Johnson  grass,  we  are  unable  to  send  soil  f>  t 
purpose  of  inoculation  without  distributing  this  objectionable  £tv 
sections  where  the  farmers  are  trying  to  keep  it  out" 

INVENTION  AND  USE  OF  "NITRAGIN." 

In  order  to  escape  the  difficulties  previously  mentioned,  a  Gv: 
botanist,  Professor  Nobbe,  of  Tharandt,  conceived  the  idea  of  brit . 
about  inoculation  by  means  of  pure  cultures.     This  was  to  be  »■ 
plished  by  isolating  from  the  nodule  the  right  organisms  and  then  ft. 
f  erring  them  to  tubes  or  bottles  containing  a  nutrient  jelly  as  a  Up- 
growth.    To  this  culture  of  nodule-forming  bacteria  was  ghw  ' 
trade  name  of  "  nitragin."    Seventeen  different  kinds  of  nitra^it 
prepared  from  the  nodules  of  as  many  different  plants,  and  am 
ments  were  made  to  have  them  put  up  on  a  large  scale  and  ;  . 
upon  the  market  by  a  well-known  firm  of  manufacturing  chemi-t- 

Experiments  with  nitragin  in  Germany  met  with  varying  dt : 
of  success.     In  some  instances  its  use  seemed  to  produce  an  al>»- 
formation  of  nodules,  while  in  other  cases  no  benefit  could  beobu •: 
In  this  country  the  results  obtained  by  Duggar  were  very  sati^fa 
but  other  investigators  were  not  able  to  secure  inoculation.     Tl.» 
difficulties  seem  to  have  been  in  securing  cultures  of  the  proper  u»  ." 
of  virulence,  and  in  preventing  deterioration  because  of  beii<  • 
jected  to  too  much  heat  or  to  varying  degrees  of  moisture.    Tb 
of  the  culture  was  also  of  importance,  the  manufacturers  iiniiti*- 
time  of  efficiency  of  the  culture  to  about  six  weeks. 

214 


11 

icing  probably  to  the  difficulty  of  maintaining  the  efficiency  of  the 
ire  and  the  adverse  conditions  to  which  it  was  often  subjected 
ug  transportation,  the  percentage  of  failures  in  the  use  of  nitragin 
so  great  that  its  manufacture  was  given  up,  and  it  is  no  longer 
mle  under  that  name.  Consequently,  even  though  this  prepare- 
had  been  found  satisfactory  in  Europe,  the  necessity  for  devising 
i  method  of  producing  nitrogen-fixing  nodules  free  from  the 
:tionable  features  of  transferring  soil  remained.  For  this  reason 
Ulwratory  of  Plant  Physiology  of  the  Department  of  Agriculture 
■rtook  a  scientific  investigation  of  the  root-nodule  organism  with 
<■«-  to  making  practicable  for  use  in  the  United  States  the  pure- 
iro  method  of  inoculation. 

FORMATION  07  BOOT  NODULES. 

'fore  any  improvement  upon  methods  already  in  use  could  be 
■d  for,  it  was  necessary  to  become  thoroughly  acquainted  with  the 


Flo.  2.— ROOW  Of  meliliilliK  IHW^'LcLovrr}  nhimlng 


isd  nature  of  the  nodule-forming  organism,  for,  in  spite  of  the 
that  these  organisms  occur  in  great  numbers  and  that  the  interior 
ib  nodule  constitutes  what  is  practically  a  pure  culture,  there  has 
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been  the  widest  difference  of  opinion  as  to  the  character  nf  n- 

bodies. 
One  reason  for  the  different  theories  in  regard  to  the  true  eta- 

the  legume  nodule  has  undoubtedly  been  the  diverse  forms  a*^_- 

by   the  orgaa---- 
found  in  tbeii>; 
at  different  tm»-i 
under  different' 
ditions.    Tbi?  -i- 
sity   of  form  . 
given  rise toopri 
classifying  th«t  ■ 
riously  as  "fat;-- 
like"     bodi-*.  '■' 
fungi.  yeast-.  "  * 
terta-like"   (•■: 
and    true    l»;  " 
(See  figs.  12,1'.- 
14.)    Theyir.^ 
erly  to  be  rep.- 
as   bacteria,  li    . 
differing  in  ww 
nor  character  ft 
the  majority  o(  ti 
group.     The}  . 
admission  i  ■ 
plant    throujr 
root  hairs  utf 

Pw.S^Rootoolcrtm.mdov.r^tawta.nodnl*  1uire     but    »    *' 

time  to  incJ""- 
greatly  in  number.  The  irritation  thus  caused  in  the  root  '- 
results  in  the  rootlet  taking  an  altered  form;  that  is,  a  omit1 
formed.  These  nodules  vary  from  minute  spheres  to  swelling ' 
large  as  marbles,  while  the  lobed,  flattened  forms  .sometimes  pen. 
clusters  much  larger.     (See  figs.  1  to  11.) 

CKOSS-TNOCTTLATION. 

Because  of  the  fact  frequently  observed  that  one  kind  of  k 
would  not  produce  nodules  in  soil  which  abundantly  supplied  in- 
legume  with  these  growths  it  has  been  supposed  that  each  K 
required  a  special  and  peculiar  nodule  organism.  Efforts  hair  • 
made  to  distinguish  between  these  bacteria  specifically,  and  *■)■ ' 
names  have  been  assigned  to  the  microbes  from  the  nodules  of  y 
beans,  clover,  etc.  A  study  of  the  organisms  involved  reveal- 
fact  that  no  real  differences  exist.     Pot  experiments   with  -■■ 
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erent  legumes,  using  a  pure  culture  of  the  nodule  organisms  from 
» of  the  series,  have  shown  that  it  is  possible  to  cause  the  formation 
nodules  upon  practically  all  legumes,  no  matter  what  the  source  of 
organisms.  The  organisms  used  in  such  cross-inoculation  must, 
vever,  first  undergo  cultivation  upon  an  artificial  medium  deprived 
combined  nitrogen. 

'be  wide  differences  shown  by  bacteria  (as  occurring  in  soils)  in 
ir  ability  to  infect  various  leguminous  crops  are  due  no  doubt  to 
g  adaptation  to  the  peculiar  reactions  afforded  by  the  host  plant. 
*  this  reason  specific  cultures  will  usualty  produce  more  abundant 
lules  in  a  given  time  than  a  fixed  or  universal  culture,  although 
»wn  upon  nitrogen-free  media.  The  practical  import  of  this  is  that 
vill  be  necessary,  in  order  to  obtain  the  best  results,  to  prepare 
ritic  cultures  for  specific  crops.  For  this  reason  the  farmer,  in 
curing  cultures,  should  always  furnish  definite  information  as  to 
kind  of  clover,  peas,  etc.,  which  he  wishes  to  inoculate. 

INFLUENCE  OF  CLIMATIC  AND  SOIL  CONDITIONS. 

[oistiire. — The  readiness  with  which  root  nodules  are  formed  varies 
ely  with  the  degree  of  moisture  in  the  soil.     Experiments  by  Gain 

others  have  shown  that  with  peas,  beans,  and  lupines,  watered  and 
wtered,  the  number  of  nodules  in  moist  soil  exceeded  those  in  dry 

from  ten  to  twenty  times,  and  experiments  in  this  country  have 
tonstrated  most  conclusively  that  the  humidity  of  a  soil  greatly 
>rs  nodule  formation.  This  fact  must  be  due  either  to  the  inability 
he  organism  to  come  in  contact  with  the  root  hairs  in  the  absence 
ufficient  moisture  or  to  a  failure  to  penetrate  the  root  hairs  under 
i  conditions,  for  drought  is  in  no  way  fatal  to  the  bacteria. 
Lr. — In  artificial  cultures  it  was  conclusively  shown  that  the  organ- 
i  deprived  of  air  soon  perish,  the  nitrogen  of  the  air  especially 
g  essential  to  growth.  The  importance  of  thorough  working  of 
*oil  to  permit  :ue  free  entrance  of  air  becomes  at  once  apparent, 
i ring  a  proper  degree  of  tilth  has  the  added  benefit  of  conserving 
>oil  moisture. 

ght. — Direct  sunlight  is  injurious  to  the  growing  organisms,  but 
>ably  has  little  effect  when  they  are  once  introduced  into  the  soil 
covered  by  harrowing.  No  degree  of  cold  will  produce  death, 
gh  multiplication  is  practically  stopped  at  10°  C.  (50°  F.). 
ridity. — The  importance  of  neutralizing  the  acidity  of  certain  soils 
•der  to  be  successful  in  growing  clover,  alfalfa,  etc.,  is  well  known, 
the  addition  of  lime  is  frequently  recommended  where  such  crops 
In  such  cases  it  is  probable  that  the  acidity  of  the  soil  not  only 
cjudicial  to  the  growth  of  the  plant,  but  has  likewise  prevented 
levclopment  of  the  nodule-forming  bacteria.  Thus  the  addition 
c  lime  serves  a  double  purpose. 

14 
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Clover  sickness. — Much  of  the  so-called  " clover  sickness"  is  pn>hi 
due  to  the  accumulation  of  acidity  through  continual  cropping.   1 . 
organisms,  once  effective,  have  deteriorated  and  no  longer  render  a- 
ance  to  the  plants.     In  addition  to  liming,  therefore,  it  will  ofu* 
found  advantageous  in  such  regions  to  introduce  a  fresh  sur^h 
bacteria  by  artificial  inoculation.     This  applies  to  a  large  port)  * 
the  eastern  and  central  portions  of  the  United  States.     Failure- 
secure  inoculation  with  cultures  sent  out  during  the  past  year  h 
in  a  large  number  of  the  cases   investigated,  been   traceable  » 
decidedly  acid  soil  reaction.     The  importance  of  this  factor  can  M  ■ 
too  strongly  emphasized,  especially  as  the  cure  is,  in  most  case*.  >-- 
of  application  and  inexpensive. 

Testing  soil  for  acidity. — Whether  the  soil  is  acid  or  not  can  be  n*  ' 
learned  by  bringing  a  strip  of  blue  litmus  paper  (obtainable  at  i 
drug  store)  in  contact  with  moist  soil  and  allowing  it  to  remain 
twenty-four  hours;  a  change  from  blue  to  pink  (or  pinkish)  will  l- 
place  if  the  soil  is  acid.     Limea  (applied  as  ground  limestone,  or  i  * 
slaked  burnt  lime)  at  the  rate  of  1,000  to  1,500  pounds  per  aci>-  * 
usually  be  sufficient  for  a  first  application.     It  should  be  evrnh  . 
tributed  and  well  worked  into  the  soil  before  attempting  inoculum 

For  special  soils,  however,  there  is  reason  to  believe  that  In  a* 
cial  methods  of  growth  adaptations  of  the  bacteria  may  be  bn*.. 
about,  so  that  special  cultures  to  suit  such  soils  will  be  secured- 

Nitrates. — The  fact  that  the  nodules  do  not  occur  abundantly  \iy 
plants  growing  in  very  rich  earth  has  been  frequently  observed.   v 
only  does  the  available  nitrogen  in  the  soil  render  the  activity  ot 
bacteria  less  essential  to  healthy  plant  growth,  but  the  pn*w  - 
nitrogenous  substances  seems  to  have  a  distinctly  unfavorable  td 
upon  the  bacteria  themselves.     Aside  from  the  proof  of  thi*  !• 
shown  in  artificial  cultures  it  has  been  strikingly  illustrated  in  i 
practice,  using  the  same  culture  to  inoculate  ^l^nts  growing  in : 
medium,  and  poor  soils.     C.  E.  Jones,  of  Carysbrook,  Va.,  in  rrp 
ing  upon  the  inoculation  of  soy  beans,  furnished  three  lots  of  ${*v 
plants,  saying,  "No.  1,  from  the  poorer  places,  an  excessive  gn>*;. 
nodules;  No.  2,  from  loose  sand  and  soil,  quite  numerous  but  sua 
No.  3,  from  a  rich,  loamy  spot,  not  so  abundant  (few  in  fact),  and  - 
plants  having  no  nodules  at  all." 

INFECTION  WITHOUT  FORMING  BOOT  NODTTUB& 

The  result  of  certain  experiments  with  cultures  sent  out  fn«* " 
Department  of  Agriculture  indicated  that  in  these  cases  at  lea*l  iv 
was  a  decided  benefit  from  inoculation  although  no  nodules  app***" 
With  soy  beans  the  plants  so  inoculated  made  a  decidedly  better  p  ■ 

« See  Farmera'  Bulletin,  No.  77,  U.  S.  Dept.  of  Agriculture,  "The  Liming  ii  % 
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in  nodule-bearing  plants  inoculated  with  soil  from  an  old  field.  The 
H'k  plants  (not  inoculated)  were  much  inferior  to  both.  The  tests 
re  carried  on  at  one  of  the  State  experiment  stations  and  careful 
servations  were  made. 

Similar  results  were  obtained  with  alfalfa,  berseem,  and  kidney  beans 
other  localities,  widely  separated.  Examination  under  the  micro- 
>pe  of  specimens  secured  showed  in  each  case  that  the  smaller  roots 
re  infected  with  the  bacteria  usually  occurring  in  nodules,  and  these 
steria  were  thus  in  a  new  way  assisting  the  plants  by  their  power  of 
ing  nitrogen.  Cases  of  this  character  must  be  more  fully  investi- 
bed  before  any  conclusion  as  to  the  factors  involved  can  be  reached. 

PROVED  METHODS  FOR  GROWING  AND  DISTRIBUTING  NODULE- 

FORMING  BACTERIA. 

rhe  method  of  growth  was  found  to  have  a  determining  influence 
on  the  virulence  and  keeping  qualities  of  the  cultures.  Reference 
*  already  been  made  to  n i tragi n;  its  liability  to  deterioration  and 
i  lack  of  virulence  of  the  organisms  were  factors  which  made  this 
;xiuct  a  failure  in  field  practice.  The  medium  used  for  inducing 
)\vth  was  a  nutrient  jelly,  the  basis  of  which  was  an  extract  of  legume 
ma  and  roots.  This  gave  a  rapid  growth  of  the  bacteria,  but  con- 
ned such  a  ready  store  of  combined  nitrogen  that  the  organisms 
re  not  forced  to  utilize  the  nitrogen  of  the  air  and  as  a  consequence 
>n  lost  this  valuable  power.  Overfed,  they  became  inert  and  failed 
produce  nodules  when  brought  in  contact  with  the  host  plant. 

USE  OF  NITROGEN-FREE  MEDIA. 

ro  overcome  this  difficulty  numerous  combinations  of  nutrient  salts 
re  tried  and  it  was  found  that  growth  would  take  place  in  a  solution 
king  nitrogen,  and  further  that  the  organisms  thus  produced  pre- 
ved  their  ability  to  fix  nitrogen  and  form  nodules  to  a  degree 
herto  unknown.  Bacteria  grown  upon  media  of  this  character 
>ved  to  be  much  more  virulent  than  those  cultivated  on  a  rich  nitro- 
nous  base,  and  experiments  on  a  large  scale  showed  the  greatest  differ- 
m»  in  the  nodule-producing  power  of  organisms  grown  by  these  two 
thods. 

DBY  OXTLTT7BES. 

Row  to  maintain  the  necessary  degree  of  virulence  now  became  a 
>blem  of  first  importance  in  securing  practical  results.  Even 
mgh  the  efficiency  of  the  culture  be  at  its  highest  point,  the  mere 
t  of  its  having  to  grow  for  a  considerable  time  under  artificial  con- 
ions  is  apt  to  weaken  it;  consequently,  the  means  of  preserving  and 
tributing  the  bacteria  after  they  are  propagated  becomes  fully  as 
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important  as  the  method  of  obtaining  them  in  sufficient  quant!';  '  - 
such  distribution.    This  is  another  reason  why  the  German  (»<> 
sent  out  upon  rich  nutrient  media   failed  to   maintain    its  on.- . 
strength,  and  if  it  had  not  been  possible  to  devise  some  more  v 
factory  way  of  delivering  cultures  to  the  farmer  it  hi  prohtbW  ■- 
little  success  could  ever  have  been  attained  by  the  pure-culture  aw:  - 

The  method  » 
has    been    empi'  < 
in  the  Departm- ■: 
Agriculture  for  ' 
past  year   ha>    - 
to  saturate  ah-or. 
cotton  in  aliquk! 
ture  of  the  »•■■ 
formi  ng  orp»t-- 
In  this  way  mil': 
of   the    bact#ri» 
held  within  the 
ton,  and  after  v.'.- 
carefully    dried 
they  remain  dorr.-- 
in    much    the  * 
way  as   seed*.  ■» 
ing    for   the  pri 
conditions  to  r> 
them. 
LIQUID  CULTU1& 

The  "dry  cult  - 
thus  produced  t- 
only  to  be  imnHT- 
in  water  (41  ■* 
the    organism-   •*" 

Ki1.,*,-R,«l!...[tt'<ll']nv«»howlnKi1odu]ea.  growth.       To    h*- 

the  growth,  !>-• 
ever,  it  seemed  best  to  furnish  with  the  cotton  culture  two  \* 
ages  of  nutrient  salts,  one  containing  sugar,  magnesium  sulphatt  ■ l 
potassium  phosphate,  and  the  other  ammonium  phosphate.  B* ' 
addition  of  the  first  three  ingredients  to  the  water  a  solution  i>  f»r~ 
which  is  not  well  adapted  for  the  growth  of  the  organisms  u*  = 
carried  about  in  the  air  (yeasts,  molds,  etc.),  but  is  well  suited  fur 
multiplication  of  the  nodule- forming  bacteria.  The  addition  of 
ammonium  phosphate  nt  the  end  of  twenty-four  hours  tends  to  in-^- 
still  further  the  growth  of  these  bacteria,  which  are  already  * 
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ted  if  the  temperature  has  not  been  too  low  or  too  high.     With 

food  thus  supplied,  a  period  of  two  days  gives  u  growth  sufficient 
.-hange  clear  water  to  a  milky  liquid,  ready  to  treat  aeed  or  soil. 
-  fig.  15.) 

roceai  patented. — The  method  being  perfected,  it  was  deemed  advis- 
;  that  a  patent  should  be  taken  out,  thus  securing  for  the  uae  of 

Department  of  Agriculture  the  result  of  its  own  investigations 

guaranteeing  to 

public  that  no 
lopoly  could  be 
ntaiued  by  com- 
■cial  producers 
-imilar  cultures. 
let  the  provi- 
is  of  the  patent, 
■  ever,  no  restric- 
i  is  placed  upon 

manufacture  of 
;ifiit  and  prop- 
'  prepared  cul- 
,'s  by  such  con- 
is  or  individuals. 


t  has  generally 
u  accepted  as 
s  that  to  secure 
effective  inocula- 
i  the  organisms 
it  be  brought 
>  contact  with  the 
nta   at   an  early  „     .    „ 

J  Flo.  5.— Kuoti  of  soy  bean  allowing  uudulva. 

;c     of    growth. 

wratory  experiments  have  indicated  that  after  a  month's  time 
't'tion  is  less  likely  to  take  place.  The  result  of  Held  experiments 
ing  the  past  summer  indicates,  however,  that  fields  of  several  years 
idiug  may,  under  some  circumstances,  be  benefited  by  artificial 
■illation,  either  by  (1)  using  the  liquid  culture  as  a  spray,  or  (2) 

ing  with  a  quantity  of  soil  to  use  as  a  top  dressing. 

I.  W.  Dunlap,  of  Holland  Patent,  N.  Y.,  having  more  of  the  liquid 

:ure  limn  could  be  used  for  some  seed  he  was  inoculating,  mixrd 

ith  a  light  loam  and  spread  it  upon  a  part  of  a  field  already  in 
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clover.  "  The  difference  in  color  and  size  of  the  plants  later  on  indi- 
cated perfectly  where  the  soil  had  been  distributed." 

Mrs.  J.  A.  Wells,  of  Bryn  Athyn,  Pa.,  tried  watering  pea  vines  t 
month  old  with  culture  liquid,  and  "the  treated  vines  were  fully  twice 
the  size  of  the  others." 

A  report  upon  a  four-year-old  alfalfa  field  to  which  bacteria  were 
added,  made  by  U.  J.  Hess,  of  North  Yakima,  Wash.,  reads  as  follows: 

The  crop,  which  h»d 
been  short,  pale,  and 
spindling,  took  on  a 
darker  color  and  a  rani 
growth,  and  yielded,  I 
think,  about  three  timet 
as  much  as  formerly. 

F.  G.  Short  of 
Fort  Atkinson,  Wis., 
writes: 

In  July  the  Deput-I 
ment  sent  roe  a  aantil 
of  alfalfa  bacteria,  nftl 
di  rtvt  i  o  n  p  f orapplicatka  T 
This  was  used  01 
of  alfalfa  which  haste 
newly  seeded  thisep 
ami  up  to  that  time 
eh  own  a  very  o 
growth  of  yellow,  itl 
stunted  plants.  I  a 
the  bacteria  according  *Jr 
directions  and  c 
there  is  quite  a  decid>  ... 
change  for  the  better.  _ 

In  this  case  thefia    &.. 
was  gone  over  «■    ;;; 
asprinklingcarta*   >:. 
taining  a  large  qB*   ■■— 

Fio.  6—  Rooin  o(  hairy  vgtch  showing  nodules.  ...         »,,      ,.      oJ 

tity  of  the  liquid*  k^  . 

tnro.     By  attaching  to  the  sprinkler  an  inch  pipe  16  feet  long,  drift  - .  • 

full  of  small  holes,  a  sweep  one  rod  wide  was  made,  so  that  the  apt*  p.. 

cation  wan  comparatively  inexpensive.  :  - 

In  the  light  of  these  and  similar  experiments,  there  can  be  node*  ,£... 

that  bacteria  of  a  high  state  of  virulence  are  capable  of  prodooi|  *.-,-  j 
inoculation  at  practically  any  time  during  the  life  of  the  legume  if  ■ 
conditions  in  the  soil  are  favorable.     It  is  probable  that  similarrew 

have  not  been  previously  noted,  because  bacteria  of  such  high*  n-r 

ciency  have  not  been  used.     Wrhilc  it  can  pot  be  stated  that  as  •■  ra.- 
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ry  an  inoculation  wil!  be  obtained  in  this  way  as  by  treating  at 
me  of  planting,  it  certainly  seems  that  under  most  circumstances 
i>  a  crop  is  failing  for  the  lack  of  nitrogen-fixing  bacteria  it  is 
a  while  making  an  effort  to  introduce  them,  even  though  the 
s  be  several  years  old. 

PREPARING  LIQUID  CULTURE  FOR  FIELD  USE. 

:iile  no  special  knowledge  is  required  in  preparing  a  liquid  culture 

the  dry  culture  used  as  a  "  staiter,"  it  is  distinctly  necessary  that 
user  be  possessed  of  plain 
nnn  sense,  the  ability  to  read 
rstandingly.  and  willingness  to 
ily  with  directions.  If  the 
awife  mixes  yeast  in  the  sponge 
leaves  the  pan  in  a  chilly  part 
ie  room  she  is  not  surprised 
i  she  finds  in  the  morning  that 
east  has  not  "  worked."  If  the 
•ulture  is  treated  with  a  similar 
gard  for  explicit  instructions 
irdinary  prudence,  the  culture 

not  be  held  to  account  if  the 
r  fails  to  become  cloudy.  It 
d  seem  impossible,  from  the 
mess  of  directions  given  (see 
i).  to  make  such  mistakes  as 
i  revealed  in  a  few  reports. 
g  a  "  pickle  pail "  where  a  clean 
et  is  required,  boiling  or  placing 
culture  on  ice,  and  putting 
tencd  packages  in  a  hole  in  the 
nd  afford  examples  of  such 
tiers.  Cultures  plainly  marked 
Ted  clover,"  "common  peas," 

have  even  been  used  to  treat  ,    ,     ,       ,  _, 

nonlegutnmous  plants  as  corn, 

itoes,  lawn  grass,  and  house  plants.  As  the  principles  tinder- 
s' soil  inoculation  become  better  understood,  failures  due  to  such 
akes  will  be  eliminated.  Notions  of  magical  power  will  be 
iced  by  the  recognition  of  logical  processes. 

APPLYING  THE  LIQUID  CULTURE. 

fter  the  water  containing  the  nutrient  salts  and  bacteria-laden  cot- 
has  been  allowed  to  stand  until  it  becomes  milky,  it  is  necessary  to 
xluce  this  culture  into  the  ground.    This  may  be  accomplished  in 
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two  ways— either  (1)  by  moistening  the  seeds  with  the  fluid,  th*  ■ 

teria  adhering  to  their  surfaces  and  consequently  being  in  close  j»* 

imity  at  the  time  of  germination,  or  (2)  by  mixing  earth  or  sand  * 

the  culture  and  spreading  over  the  field  as  one  would  apply  ferti.; 

Greenhouse  and  small  plat  experiments  indicated  no  particular*! 

tage  of  one  method  over  the  other,  and  the  hundreds  of  reports  hm  : 

from  all  over  the  country  show  that  either  means  of  introduce;: 

organisms  will  produce  satisfactory  results  if  the  directions  art*  \>: 

erly  followed. 

The  sheet  of  directions  which  has  accompanied  each  packaj? 

inoculating  material,  sent  out  by  the  Department  of  Agriculture  i-- 

as  follows: 

Directions  for  Using1  Inoculating  Material. 

( Method  patented  in  order  to  guarantee  the  privilege  of  use  by  the  public.    Letters  patent  Xtk  r#..: 

March  tt,  1901,.) 


jl\  ' 


Put  1  gallon  of  clean  water  (preferably  rain  water)  in  a  clean  tub  or  U. 
add  No.  1  of  the  inclosed  package  of  salts.    Stir  occasionally  until  all  is  di*«»l 

Carefully  open  package  No.  2  and  drop  the  inclosed  cotton  into  thr  *  "'■ 
Cover  the  tub  with  a  paper  to  protect  from  dust,  and  set  aside  in  a  wanu  :  ^ 
twenty-four  hours.  Do  not  heat  the  solution  or  you  will  kill  the  bacteria— it  • 
never  be  warmer  than  blood  heat. 

After  twenty-four  hours  add  the  contents  of  package  No.  3.     Within  twenr. 
more  the  solution  will  have  a  cloudy  appearance  and  is  ready  for  use. 

To  inoculate  seed. — Take  just  enough  of  the  solution  to  thoroughly  moisten  r-  - 
Stir  thoroughly  so  that  all  the  seeds  are  touched  by  the  solution.     Spread  ■ 
seeds  in  a  shady  place  until  they  are  perfectly  dry,  and  plant  jurt  a*  >«*  » 
untreated  seed.    If  bad  weather  should  prevent  planting  at  once,  the  in- 
seed,  if  thoroughly  dried,  may  be  kept  without  deterioration  for  sever*.'     • 
The  dry  cultures  as  sent  from  the  laboratory  will  keep  for  several  month*.    '  * 
prepare  the  liquid  culture  more  than  two  or  three  days  previous  to  the  tit*  • 
the  seeds  are  to  be  treated,  as  the  solution  once  made  up  must  usually  be  iw* 
end  of  forty-eight  hours. 

To  inoculate  soil. — Take  enough  dry  earth  so  that  the  solution  will  uien»i>  *. 
it.     Mix  thoroughly,  so  that  all  the  particles  of  soil  are  moistened.     Thorny: 
this  earth  with  four  or  five  times  as  much,  say  half  a  wagonload.     Spread  tl< 
ulated  soil  thinly  and  evenly  over  the  prepared  ground  exactly  as  if  sprvai  ^ 
tilizer.    The  inoculated  soil  should  be  harrowed  in  immediately. 

Either  of  the  above  methods  may  be  used,  as  may  be  most  convenient. 

In  addition  to  the  above  directions  an  information  card  acvoniju 
each  culture,  reading  as  follows: 

Information  for  Users  of  Inoculating  Material. 

The  inclosed  package  marked  "No.  2  "  contains  a  dried  culture  of  1«rtrrv. 
culture  treated  according  to  the  accompanying  directions  will  prxxhu**  a  In 
ture,  which,  if  associated  with  the  proper  plants,  is  capable  of  rendering  av.i 
these  plants  the  free  nitrogen  of  the  air.    This  is  accomplished  through  \\>  . 
tion  of  root  nodules. 

The  bacteria  are  beneficial  only  in  connection  with  legumes  ( **  pod  -form  in* ' ' 
and  are  not  applicable  to  other  farm  or  garden  crops.     Each  culture  w  a«li{  ■-■ 
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intiar  legume  -rop,  the  name  of  which  is  stamped  upon  the  package.  Even  with 
rni'B,  these  bacteria  are  of  nn  derided  benefit  exwpt  when  the  proper  nodule- 
ling  Inrteria  are  lacking  in  the  soil,  but  a  crop  of  nodule-bearing  legumes  improves 
mil  (or  succeeding  crops. 

lie  bacteria  are  capable  of  making  up  for  a  deficiency  of  soil  nitrogen,  but  where 
t  elements,  as  potash  and  phosphoric  acid,  are  lacking,  inoculation  will  not  do 
r  with  the  necessity  for  fertilizers  containing  these  sulietancee.  Mineral  fertil- 
i  ~lioulcl,  however,  never  be  applied  so  as  to  come  in  direct  contact  with  inoculated 

■lis  material  in  furnished  yon  with  the  understanding  that  you  will  carefully  fol- 
directions  in  its  use,  and  will  report  upon  the  inclosed  card  your  nuccess  or  failure. 

tethodi  of  treat- 
seed. — In  the 
ii  I  lit  ion  of  small 

is  or  small  lots 

■peel  the  median- 
opcrations  are 

implc  as  to  need 

pedal  comment. 

ere  several  hun- 

d  htishelsof  seed 
to  be   treated, 

•ial     provisions 

<t  be  made  for 

roughly  drying 
seed,  so  as  to 

vent     damage 

>ugh     molding. 

ere  enough  floor 

?e  is  available,  a 
hours  are  suffi- 

it    to    dry   the 

Is    if    they  are 

t    well    stirred 

a  good  Oircula-  ^8,-Hcx.ts  of  swmiH»«howliiK  nodule*. 

of  air  is  main- 

od.  On  some  ranches  in  the  southwest  carloads  of  seed  have  been 
■essfully  treated  and  dried  in  this  way  without  injuring  their 
niniitive  power.     (See  figs.  16  and  17.)     The  seeds  are  spread  out 

sprinkled  with  the  liquid  culture  prepared  in  large  tubs,  care 
ig  taken  to  moisten  every  seed, 
nother  method,  which  permits  no  waste  of  the  culture,  is  to  place  the 

in  gunny  sacking,  immerse  in  the  fluid,  allow  them  to  drain,  and 
i  spread  out  to  dry.  In  some  cases  special  drying  apparatus  has 
i  constructed,  using  a  warm  blast  (never  above  100°F.)  and  passing 
moistened  seeds  along  on  a  belt  which  deposits  them  thoroughly 
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dried  in  the  sacks.     This  method  lends  itself  well  to  the  nuiintr 

of  seedsmen  who  wish  to  treat  several  hundred  bushels  on  short  :■ 

"Inoculated  seed"  may  soon  be  a  regular  item  of  trade.    1% 

that  the  bacteria  thus  dried  upon  the  seed  remain  effective  fori  ■ 

la t ion  purposes  for  several  months  makes  this  more  than  a  pov!  >  ■ 

and,  with  proper  precautions,  the  effect  upon  germination  ntvl 

no  objections.     Indeed,  evidence  is  not  lacking  that  seed  so  inv 

that  is,  with  due  regard  to  temperature  in  drying,  etc. — is  actually  - 

eruted  in   its  germination,  an  aJvai:. 

which  means  much  to  the  plant  iu  i 

season  and  in  the  struggle  again>t  • 

R.  C.  Atkinson,  of  Wilkinshury.  : 
reporting  upon  inoculated  cowpw-  ■ 
soy  beans,  has  this  to  say:  "Sea— '- 
very  unfavorable,  yet  the  inocukii-:  ■ 
cuine  to  a  nearly  perfect  stand  and  du 
quicker  growth.  The  difference  «? 
marked." 

C.  H.  Elmore,  of  Applegate.  I*. 
reports  concerning  alfalfa:  "  Seed  al  ; 
and  lived  through  a  dry  summer  on  ' . 
dry  hill  land;  bids  fair  for  a  p«-i 
next  year.  Without  treatment  tl"  - 
did  not  germinate  at  all." 

W.  H.  Meyer,  of  Chatham.  N.J..- 
of  garden  peas:  "Seeds  germinat*1-!  - 
what  sooner  than  those  uninoculati- 
recommend  it  to  anyone  to  use  in  \ii 
lwne  dust.'" 

USE  OF  FEBTIXIZERS  IV  COHIECT^ 
WITH  nrOCVLATIOI. 

The  object  of  inoculation  is.  of  f 
Fin.  t.~RaotHiinii|>iiu  »iH>wing       to  enable  the  plants  to  secure  an  ai* 
" l"1' " ""  supply  of  nitrogen  without  drawing 

the  soil  resources.  A  deficiency  of  other  necessary  plant  food-.  ■ 
as  potash  and  phosphoric  acid,  must  still  be  taken  into  account 
where  experience  has  demonstrated  the  need  of  these  fertile"" 
amount  of  inoculation  can  be  expected  to  act  as  a  substitute. 

Some  care  in  the  application  of  fertilizers  should  be  olwP' 
order  to  obtain  the  best  results  with  legumes.  Where  soil  t«' 
become  acid  and  liming  is  not  feasible,  the  use  of  commercial  pn 
tions  containing  a  high  percentage  of  acid  is  of  questionable  =  '- 
bility.  Mr.C.  K.  Spencer,  of  Obardon,  Ohio,  has  the  follow inj.-: 
on  this  point:  "  For  fifteen  or  twenty  years  we  were  very  *un" 


raising  clover.     At  present  we  can  not  get  much  of  a  stand,  and 
many  case.-*  entirely  fail.     The  complaint  is  general  in  this  vicinity, 

mo  claiming  that  the  acid  used  in  phosphate  is  doing  the  mischief." 

By  using,  wherever  possihle,  fertilizers  containing  phosphates  in 

nonacidulated  form  {as  ground  phosphatic  rock  or  bone  meal)  the 

udericy  to  create  a  soil  reaction  unfavorable  to  legumes  would  be 

rgely  avoided.     Since  the  phosphoric  acid  in  these  fertilizers  is  in  a 

rm  not  at  once  available,  the  application  should  be  made  some  time 

•evious  to  sowing, 

■  as  to  permit  the 

pessary    decompo- 

tion. 

Effect  of  fertilizers 

)on     bacteria. — The 

feet    of    fertilizers 

son  the  bacteria  is 

so  of  some  impor- 

,nce.     The     caustic 

■tion  of  concen- 

uted    fertilizers 

rotight    into     close 

intact   with    inocu- 

,ted  seeds  in  sowing 
known  to  be  inju- 

ous.     Especially  is 

lis  true  if  the  seed 

muld   still  be  in  a 

loistcned  state  after 

viiting  with  liquid 

ilture.   Care  should 

o  taken  that  floors 

scd   for  drying  in- 
sulated    seed     are 

loroughly     cleaned 

brushed       and 

,   ,        ,,  .    ,,  FlO.  10.— Roots  nfaainf'iiTi  h)ii>h-|[]^  riinliilcH. 

^rubbed),  especially 

'  the  same  floor  space  has  served  for  mixing  fertilizers.  The  liquid  on 
ic  seeds  would  readily  take  into  solution  chemicals  contained  in  the 
;rtilizers,  and  the  effect  would  be  disastrous  alike  to  seed  and  bacteria. 
In  no  case  should  moistened  seed  lie  dried  by  mixing  with  pulverized 
utilizers,  clean  sand  or  dirt  being  in  every  way  preferable  if  it  seems 
.'sirable  to  hasten  drying  in  this  way.  Indeed,  it  has  been  demon- 
trated  in  actual  field  experiments  by  Mr.  M.  11.  Write,  of  the  Depart- 
lent  of  Agriculture,  that  there  is  a  considerable  injury  to  the  seeds 
at 
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themselves  when  sown  in  drills  in  contact  with  large  amounts  of  nih 
enil  fertilizers  used  in  full  strength.  Careful  laboratory  experiment.- 
have  established  beyond  a  douht  the  killing  effect  of  commercial  fe 
tilizcrs  upon  seeds  when  in  direct  contact.  If  the  germ  of  the  srr 
can  be  thus  injured  when  protected  by  a  more  or  less  thickened  >*t 
eoat,  the  effect  upon  sensitive  bacteria  attached  to  the  seed  and  iinpn 
tected  can  be  nothing  short  of  the  absolute  destruction  of  every  orpii 
ism  touched.  If  the  drill  has  previously  been  used  with  fertilizer,  i-ji 
should  bo  taken  to  clean  thoroughly  all  parte  that  may  come  in  contai 
with  the  seed.  If  fertilizer  is  to  be  used,  it  should  be  spread  sin 
mixed  with  the  soil  or  drilled  previous  to  sowing  inoculated  seed. 


CHOICE  OF   LEGUME    FOB   GREEN   MANUKLBTG. 

In  selecting  a  crop  to  sow  for  bringing  up  worn-out  or  uatunJ" 
poor  soil,  attention  should  be  paid  to  its  suitability  for  the  ■* 
climate,  and  any  peculiar  local  conditions.  For  instance,  a  pW 
rcuuiring  considerable  warmth  and  sunlight,  as  the  cowpea.  shool" 
not  be  used  as  a  cover  crop  in  an  old  orchard  affording  muchsb*1''- 
For  this  purpose  Canada  Held  peas  or  clover  would  do  better-  I" 
soils  lacking  lime  (where  lime  is  not  easily  obtainable)  a  plant  cap*!* 
of  withstanding  considerable  acidity,  as  the  cowpea  or  lupine,  dw™ 
be  chosen  rather  than  clover  or  alfalfa.  In  heavy  clay  soils  MM 
much  moisture,  red  clover  or  alsike  clover  will  often  succeed,  thotip 
alfalfa  can  not  possibly  make  a  stand. 

"Bui.  24,  Division  of  Botany,  V.  S.  Dent,  of  Agriculture. 


■>il  renditions  vary  so  greatly  even  in  limited  Areas  that  no  hard 
fast  rules  can  be  made  for  general  application.     Valuable  hints 


Pro.  12.— A  I*w  rail*  (mm  a  lupine  nndule,  magnJJk-d  1,000  times  lo  show  thi>  bar ttrla. 

often  l>e  secured  by  studying  the  native  or  wild  legumes,  and  it 
>  frequently  the  case  that  plants  valuable  as  fertilizers  are  rated 


> module;  magnified 


lore  weeds,  and  their  benefit  is  thus  lost  by  neglect  or  intentional 
lira!  ion.     The  volunteer  growths  of  sweet  clover  (Mclilotus),  Japan 


clover  (Lespedeza),  bur  clover,  beggar  weed,  and  various  wild  br 
pens  do  much  to  improve  land  in  disuse;  and  where  they  1 
interfere  with  subsequent  planting  they  should  be  encouraged 


exclusion  r 
leguminous 
especial! 
usually  ru 
weeds. 

In  this  cot 
it  would  Ik' 
urge  the  w: 
of  such  lep 
crimson  clo 
hairy  veteli 
are  capable 
ing  growth 
son  of  tin 
when  land  i> 
(or  frequen 

bearing  crops.     Their  effect  in  binding  soil,  preventing  loos  |j 
ing,  choking  out   weeds,  etc.,   during   the   fall,  winter,  an 
spring  months  is  a  consideration  only  secondary  to  their  grei 
lizing    value    when 
associated  with  the 
nitrogen-fixing  bac- 
teria. 

It  is  not  possible 
in  a  publication  of 
this  kind  to  Hike  up 
in  detail  the  adapta- 
bility of  the  various 
legumes  under  dif- 
erent  conditions, 
but  the  farmer  who 
has  difficulty  in  se- 
lecting a  suitable 
soil-renovatingcrop 
need  only  to  write 
to  his  State  experi-  F,,i-  l 
ment  station  or  to 
the  United  States  Department  of  Agriculture  to  receive  pubtin 
or  suggestions  to  guide  him  in  a  wise  choice. 

<"  Farmers'  Bulletin  No.   16,   I\  S.  Dept  of  Agriculture,  Leguminous  I'fc 
Itnvil  Manuring  and  for  Feeding. 


TEK  SHOULD   TEE   FARMER   RESORT   TO  ARTIFICIAL  IHOCU- 
LATIONT 

The  question  naturally  occurs  to  the  farmer  who  readsof  the  wonder- 
work done  l>y  bacterial  cultures,  "  How  can  I  benefit  by  this  discov- 
'."    To  begin  with,  it  should  be  clearly  understood  that  the  nodule 

■leriiiareonly  useful  with  the  plants  which  Nature  has  adapted  to  pro- 

i-p    root    nodules 

en  these  bacteria 

s  present.     These 

mts  are  practically 
included   in  the 

^  u  m  i  n  o  n  s      or 

ndse"  family, and 

)  common  forms 

sn  are  the  clovers, 

as,  beans,  and 

uhes.     Some  ex- 

rinients  have  been 

ide    by     workers 
thi*   country   to 

'ect  the   roots   of 

rn,    wheat,     etc., 

th  nitrogen-fixing 

cteria,     but     the 

iiltH     wci-p     fipon  *""'■ ,,,— s,frr'nK  "^"^  mulstcncil  with  culture  liquid  to  hasUiii 

e  in  every   case. 

Assuming  that  the  fanner  has  decided  to  sow  some  legume — alfalfa, 
r  instance — the  first  question  is,  "  Does  my  land  need  this  treatment  i! " 
ic  answer  depends  on  several  conditions. 

WHEN  INOCULATION  IS  NECESSARY. 

)  Inoculation  is  absolutely  necessary  when— 

(1)  The  land  is  at  all  poor  or  "thin"  and  has  borne  no  legumes 
previously. 

(2)  The  land  has  borne  legumes  whose  roots  were  devoid  of 
nodules.  Even  in  soils  rated  as  "standard,"  and  capable  of  pro- 
ducing excellent  crops  of  grain,  etc.,  legumes  lacking  nodules 
frequently  make  a  very  poor  showing. 
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WHEN  INOCULATION  IS  DESIRABLE. 

(B)  Inoculation  is  highly  desirable  when — 

(1)  The  legumes  previously  grown  on  the  land  belong  to  &i 
group  of  these  plants.     For  instance,  Bokhara  or  swwi  • 
(Melilotus)  and  bur  clover  are  the  only  common  legume  * 
give  evidence  of  having  nodule  bacteria  capable  of  inf< 
alfalfa.     Infection  of  soy  beans  grown  in  the  United  Stotr*  * 
first  secured  only  after  using  soil  imported  from  Japan. 

(2)  The  soil  produces  a  sickly  growth  of  legumes  even  :  .■ 
their  roots  bear  nodules.     This  applies  whether  the  1ojti.il 
crop  to  be  sown  is  the  same  as  the  preceding  one  or  not. 
introduction  of  the  more  active  organisms  furnished  b  r 
cultures  may  solve  the  difficulty. 

WHEN  INOCULATION  IS  WORTHY  OF  TKIAX. 

(C)  Inoculation  is  worth  a  trial  when — 

(1)  The  crop,  already  sown,  has  made  a  stand  but  give<  e\ 
of  failing  from  lack  of  the  nodule-forming  bacteria. 

(2)  A  field,  which  has  previously  grown  a  good  legurainou*  • 
begins  to  give  even  a  slight  indication  that,  all  other  n»n :  * 
being  the  same,  it  is  not  producing  the  highest  yield, 
situation  is  the  hardest  to  detect,  because  it  depends  up 
gradual  loss  of  virulence  of  the  bacteria  already  in  the  *»L 
the  only  way  of  being  certain  of  this  condition  is  to  try  in- 
tion  and  note  results. 

WHEN  INOCTTLATION  IS  UNNECESSARY. 

Inoculation  is  unnecessary — 

(1)  In  soils  where  the  leguminous  crops  usually  grown  are  ]*• 
ing  up  to  the  average  and  the  roots  show  nodules  in  normal  nu?  • 
In  such  cases  inoculation  will  give  no  material  increase  in  yif! 
will  the  soil   receive  additional  enrichment  therebv.     Thi*  m. 
accepted  as  a  general  rule,  although  cases  have  been  reported  *f 
ing  increases  beyond  what  could  be  reasonably  expected,  di*\  * 
probability,   to  the  greater  activity  of  the  bacteria  grown  ir 
cultures.     Whether  the  increase  under  such  circumstances  w«tl 
sufficient  to  make  inoculation  worth  while  would  depend  ujvr 
degree  of  deterioration  which  the  organisms  already  in  the  «-.« 
reached. 

(2)  In  soils  rich  in  nitrogen.     Where  plants  can  secure  con; 
nitrogen  in  the  soil  they  will  draw  from  this   direct   sounv 
though  they  are  provided  with  root  nodules.     Mention  ha*  a.'- 
l>een  made  of  the  effect  of  rich  soil  upon  the  ability  of  the  bacte  * 

214 


29 

nodules.  Growing  legumes  upon  such  soils  where  nodules  are 
cadily  formed  is  not  advisable,  as  it  is  manifestly  poor  economy. 
i  the  aid  of  the  nodule  bacteria,  legumes  can  be  made  to  produce 
j  as  well  upon  much  poorer  soils.  Ground  containing  a  high  per- 
ige  of  available  nitrogen  would  thus  be  released  for  the  growing 
•ass,  grain,  or  truck  crops  which  do  not  possess  facilities  for  util- 

atmospheric  nitrogen.  Of  course,  the  use  of  rich  soil  would  be 
Bed  if  the  legume  crop  should  happen  to  be  the  most  profitable 
e  region,  or  if  the  land  should  be  of  uniform  fertility. 

WHEN  TO  EXPECT  FAILURE  WITH  INOCULATION. 

ilure  with  inoculation  may  be  expected — 

When  the  directions  for  preparing  the  liquid  culture  are  not 
iillj*  followed.  Reference  has  already  been  made  to  the  necessity 
strict  adherence  to  a  few  simple  but  necessary  instructions.  In 
nstance,  two  dry  cultures  derived  from  the  same  "stock  culture" 
used  by  the  same  experimenter  gave  widely  different  results  in 
ning  fields.  The  first,  prepared  without  proper  reference  to  tem- 
ture  and  manner  of  application,  resulted  in  the  loss  of  the  seed 
i  (alfalfa),  no  nodules  being  formed.     In  the  second  experiment, 

more  care  taken,  nodules  were  produced  in  abundance  and  the 
1  was  a  perfect  success.  The  culture  does  not  itself  contain  the 
»gen,  but  simply  the  organisms  which  potentially  have  the  power 
xing  nitrogen,  and  which,  if  properly  handled,  will  increase  in 

numbers  as  to  be  of  material  benefit  to  the  plants  with  which 
become  associated. 

When  the  ground  is  already  thoroughly  inoculated, 
i  When  the  soil  is  so  rich  in  nitrogen  as  to  prevent  the  growth  of 
ile-forming  bacteria. 

i  When  the  soil  is  too  acid  or  too  alkaline  to  permit  the  develop- 
\  of  either  plants  or  bacteria. 

When  the  soil  is  deficient  in  necessary  plant  foods,  such  as 
sh  and  phosphoric  acid,  as  well  as  in  nitrogen, 
should  also  be  borne  in  mind  that  inoculation  will  not  overcome 

results  due  to  bad  seed,  improper  preparation  and  cultivation  of 
and,  and  decidedly  adverse  climatic  conditions, 
fore  attempting  to  secure  the  benefits  of  inoculation,  the  farmer 
Id  first  thoroughly  inform  himself  upon  the  general  culture  of  the 

to  be  sown.  Neglect  to  do  this  simply  invites  failure.  Sowing 
fa  on  hastily  prepared  land,  on  land  foul  with  weeds,  etc.,  has 

responsible  for  several  hundred  failures  among  our  own  experi- 
ters,  and  through  the  country  at  large  the  percentage  is  certainly 
'  as  great.  The  readiness  with  which  free  publications  covering 
essential  points  in  the  culture  of  all  common  legumes  may  be 
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obtained  from  the  State  experiment  stations  and  from  the  \ 
States  Department  of  Agriculture  renders  it  inexcusable  to  fail  ton, 
ignorance. 

CIECTJLAR  OF  INFORMATION  TO  FARMERS 

The  following  circular  letter  was  prepared  as  a  reply  to  apf<  * 
desiring  to  gain  some  experience  with  the  pure-culture  method 
ulation: 

Dear  Sir:    Your  recent  letter  relative  to  nitrogen-fixing  organisms  b-  • 
received. 

The  organisms  for  the  common  legumes,  such  as  alfalfa,  ]»eas,  k**n?. 
vetches,  etc.,  will  be  distributed  to  applicants  who  desire  to  aid  in  w  . 
efficiency  of  these  organisms  in  different  parts  of  the  United  States*.    A>  i  : 
rule  the  quantity  sent  to  each  applicant  will  he  sufficient  to  inoculated" 
bushels  of  the  seed  for  which  the  inoculation  is  desired.     In  s|>ecial  ca«*.  ■:■ 
when  large  quantities  of  seed  are  to  be  inoculated,  direction?  for  preparing  t!  - 
liquid  will  be  forwarded,  and  as  much  as  is  desire*  1  can  l>e  made  up  at  a  <-"-• 
cents  per  gallon. 

If  you  wish  to  secure  inoculating  material,  it  will  be  necessary  t«»  writt  . 
stating  what  legume  you  expect  to  sow  and  giving  approximately  the  lin- 
ing, so  that  we  may  send  you  the  organisms  in  the  best  possible  e*»ndm<* . 
necessary,  as  our  methods  require  the  inoculation  to  be  made  either  l»ef»>!v .  r . 
time  of  planting  the  seed.     Full  directions  for  use  are  included   in  earl*    . 
sent  out. 

The  bacteria  are  beneficial  only  in  connection  with  legume*  (**j«>«I:  ' 
plants),  and  are  not  applicable  to  other  farm  or  garden  crops.     Even  »iU 
these  bacteria  are  of  no  decided  benefit  except  when  the  projier  n<-inh-;  " 
organisms  are  lacking  in  the  soil,  but  a  crop  of  legumes  with  nodule-foruih.  - 
improves  the  soil  for  succeeding  crops.     The  inoculation  process  dues  d-  t 
with  the  usual  method  of  sowing  or  sul>sequent  cultivation. 

When  applying  for  inoculating  material  do  not  neglect  to  state  the  pn>U 
of  planting,  kind  of  seed,  and  amount  to  be  treated.     In  replying,  plea.'**  n  >T 
circular. 

As  the  supply  of  inoculating  material  is  limited,  you  should  furnish  the  •»■•- 
information  at  once.     Do  not  apply  for  these  organisms  unless  you  are  t>&- 
sure  your  soil  needs  inoculation. 

Yours  verv  trulv,  A.  F.  W-»'i*. 

PatiiologiM  and  ft™ 

Approved: 

B.  T.  (t  A  LLC)  WAY, 

Chief  of  Bureau. 

The  interest  which  this  form  of  soil  renovation  has  aroused  ns 
indicated  by  the  fact  that  for  spring  sowing  in  1905  the  mm'** 
applicants  that  could  possibly  be  furnished  with  these  experi" 
outfits  (in  all,  10,000)  was  listed  by  February  15. 

It  should  be  added  that  no  formula  or  recipe  will  enable  a  k* 
to  produce  his  own  cultures.  The  pure  culture,  used  as  a  k,*t** 
can  be  prepared  only  by  a  trained  bacteriologist  with  lalioraton 
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In  the  "special  eases"  referred  to  in  the  above  circular  letter 
lation  is  merely  given  as  to  what  chemicals  to  buy  in  preparing 
imounts  of  liquid  culture  from  the  dry  culture  furnished. 


FIELD  TE8T8  BT  PRACTICAL  FARMERS. 

of  the  foregoing  discussion  regarding  the  benefits  to  be  derived 
inoculation  and  the  methods  devised  for  propagating  and  dis- 
ing  the  nitrogen-fixing  bacteria  amounts  to  nothing  unless  it  can 
>wn  that  these  cultures  really  accomplish,  under  the  general  con- 
s  to  be  found  upon  any  farm,  a  decided  increase  in  a  crop  over 
rown  without  inoculation.  In  order  that  the  bacteria  might 
the  most  thorough  practical  test  possible  the  Department  of 
ulture  conducted  during  the  year  1904  one  of  the  largest  experi- 
of  this  nature  ever  undertaken  by  any  country.  By  the  distribu- 
f  cultures  to  practically  everyone  who  was  sufficiently  interested 
[uest  a  package  it  was  possible  to  secure  about  12,500  tests  under 
ost  varied  conditions  in  almost  every  State  of  the  Union. 

DISTRIBUTION  OF  INOCULATING  MATERIAL. 

>  following  list  indicates  the  number  of  packages  distributed  in 
State  up  to  November  1,  1904: 

I. — Number  of  packages  of  inoculating  material  (or  inoculated  seed)  distributed 
November,  1902,  to  November,  1904,  arranged  by  States,  Territories,  and  foreign 
tries. 
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Table  I. — Number  of  package*  of  inoculating  material  (or  inoculated  teed)  Aittritel 
from  November,  1902,  (o  November,  1904,  e>c. — Continued. 


REPORTS  SHOWING  PROPORTION  OF  SUCCESSES  AND  FAIMBS 

While  it  litis  been  impossible  to  obtain  reports  from  all  esj*" 
menters  the  percentage  of  replies  has  been  unusually  large,  vd\ 
quite  sufficient  to  enable  the  formation  of  a  fair  opinion  as  tothetih 
of  the  cultures  distributed.  In  calling  for  a  report  it  was,  of  com* 
understood  that  in  some  cases  where  the  culture  was  used  the  rwnB 
ing  crop  could  not  be  a  success,  and  the  users  were  asked  to  indial 
as  far  as  possible,  when  the  failure  was  evidently  due  to  some  hiA\ 
seed  or  weather.  Likewise,  if  the  soil  was  shown  to  have  been  st«4 
previously  with  the  proper  bacteria  and  good  crops  wereprodua 
the  use  of  inoculating  material  was  not  expected  to  be  of  benefit,  1 
Do  difference  would  be  detected  upon  treated  and  untreated  land 
k  obviously  difficult,  however,  to  get  all  experimenters  to  ml 
note  of  these  conditions,  a  report  upon  the  general  result  being  •& 
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bat  can  be  expected  in  most  cases.  For  this  reason  the  sum- 
'  of  the  reports  is  not  as  favorable  for  inoculation  as  it  probably 
d  be  if  all  of  the  experiments  could  have  been  followed  in  the  same 
as  is  possible  when  such  investigations  are  conducted  upon  a  small 
It  should  also  be  remembered  that  no  selection  of  the  region 
liich  tests  were  to  be  made  was  possible.  Experiments  with  inoc- 
d  .seed  of  crops  manifestly  unadapted  for  the  locality  in  which 
were  sown  which  were  reported  as  a  failure  of  the  inoculating 
rial  have  been  recorded  as  such.  In  spite  of  counting  unfavor- 
reports  of  this  kind,  which  by  no  fair  adjustment  should  be 
ded,  but  which,  on  account  of  the  impossibility  of  being  certain 
e  conditions,  could  not  be  thrown  out,  the  average  percentage  of 
res  is  less  than  is  generally  expected  from  the  indiscriminate 
:ing  of  seed  known  to  be  good. 

e  tabulated  reports  so  far  as  received  up  to  December  31,  1904, 
,11  of  the  principal  crops  are  as  follows: 

Table  II. — Reports  of  inoculation  ejcperiments  with  principal  crops. 
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computing  the  percentage  of  successful  trials  the  number  of  cases  where  there  resulted  no  evi- 
dvttntage  from  inoculation  (fifth  column)  has  been  compared  with  the  number  which  were 
e  successes  (second  column),  experiments  under  columns  3  and  4  being,  of  course,  disregarded, 
urage. 

SOME  CHARACTERISTIC  EXPERIENCES. 

is  believed  that  a  careful  examination  of  replies  received  from 
trimenters  who  have  had  no  other  instructions  than  those  sent 
i  the  inoculating  material  will  demonstrate  the  success  of  the  new 
iods  devised  by  the  Department  of  Agriculture  in  a  way  that 
Id  be  impossible  by  a  mere  discussion  of  results  obtained  in  the 
ratory  or  greenhouse.  Such  intense  interest  has  been  shown 
ugbout  the  whole  country  in  succeeding  with  alfalfa  that,  for  this 
S  reports  have  been  selected  showing  the  distribution  and  results 
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by  States.  The  reports  representing  the  various  States  are  in  many 
cases  far  from  being  the  best  received,  selections  being  made  to  show 
the  possibilities  of  soil  inoculation  under  widely  different  climatic  and 
soil  conditions.  For  the  other  crops,  only  such  are  given  as  illus- 
trate  some  special    feature   or  furnish    suggestions  to   prospective 

experimenters. 

Alfalfa. 

Alabama,  Tuscaloosa.  T.  J.  Ozment.— Seed  treated  with  the  bacteria  produced  10G 
per  cent  more  than  untreated  seed. 

Arkansas,  Mount  Ida.  D.  Peters. — Made  a  crop  where  it  would  not  grow  l*»fon?. 
Am  of  opinion  that  the  inoculation  is  all  right. 

California,  Sanger.  E.  C.  South  worth. — I  had  only  material  enough  to  inoculated 
acres;  seeded  25  acres  to  alfalfa.    The  inoculated  seed  grew,  the  other  did  nut 

Colorado,  Flagler.  Edwin  Forrest. — I  think  it  was  greatly  improved,  as  I  gut  a 
stand  which  1  never  accomplished  before.  It  grew  to  a  height  of  8  to  12 
inches,  bloomed,  and  made  some  seed.  I  left  the  crop  standing  as  a  mulch 
over  winter.  I  planted  in  rows  16  inches  apart  so  I  could  cultivate  with  a 
8Ugar-t>eet  cultivator. 

Connecticut,  (Sranby.  Daniel  P.  Cooley. — The  nodule  formation  is  perfect.  No 
crop  has  been  harvested  this  season.  Has  been  cut  four  times  to  kill  week 
The  stand  at  this  date  (October  20,  1904)  is  good. 

Delaware,  Townsmd.  James  Flanagan. — A  heavy  storm  just  as  plants  came  up 
covered  many  of  them,  but  those  remaining  looked  nicely  and  have  bacteria 
nodules  on  the  roots. 

Idaho,  Freese.  I.  E.  Lobaugh. — Made  fine  growth  for  first  year.  Goodstand.  Clipi*<i 
three  times,     l^eft  on  ground. 

Illinois,  Mount  Carmel.—W.  F.  Chipman. — Nodule  formation  on  almost  even' plant 
examined  yesterday,  and  foliage  rich  dark  green.  Fine,  vigorous  stand.  I 
find  more  nodules  on  the  alfalfa  sown  about  a  month  ago  than  on  that  sown 
last  May.  The  reason  perhaps  is  the  difference  in  the  amount  of  ground  cov- 
ered with  each  package,  the  first  being  about  9  acres,  while  the  last  wtf 
spread  over  but  1  acre. 

Indiana,  Butler.  L.  G.  Higley. — Bacteria  for  alfalfa  was  received  in  good  condition 
about  May  1.  1  prepared  it  and  mixed  it  with  about  20  bushels  of  rich  $& 
and  sowed  it  on  the  field  after  plowing  it.  I  sowed  my  alfalfa  seed  May  H 
along  with  2  bushels  of  smooth  barley  per  acre.  It  has  done  better  than  anf 
alfalfa  that  1  ever  sowed.  It  stands  over  a  foot  high  nearly  all  over  the  6VM. 
There  is  hardly  a  square  foot  of  land  in  the  field  that  is  not  well  set  *it» 
plants.  I  took  a  spade  to-day  and  went  in  the  field  to  see  if  I  could  find  anytra* 
of  the  bacteria,  and  I  soon  found  that  the  soil  was  full  of  it,  every  plant  having 
lots  of  the  nodules  on  the  roots.  I  then  went  to  a  field  of  2-vear-old  aliaftj 
which  never  was  treated  with  bacteria,  to  see  if  there  were  anv  nodules  thertr 
and  after  hunting  a  long  time  I  found  a  few  very  small  nodules,  buthanry 
enough  to  be  really  worth  mentioning.  This  field  is  failing  and  I  will  have* 
plow  it  up.  Alfalfa  will  grow  on  real  rich  soil  without  its  bacteria,  but  * 
believe  it  will  grow  letter  with  it;  and  if  the  land  is  the  least  bit  poor  it  *■ 
starve  to  death  if  it  has  not  its  bacteria. 

Indian  Territory,  Pecasset.     Don  Nolian.— We  had  tried  it  (alfalfa)  twice  befo* 
this  being  the  third  trial.     Had  perfect  stand  and  have  cot  three  crop*" 
have  good  covering  for  winter.     There  is  about  1  acre  in  lot,  and  I  have 
about  3  tons  of  hay  from  it,  or  a  ton  at  each  cutting. 
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,  Afgonn.  Judge  V.  B.  Quarton. — I  took  one  gallon  of  nice  rain  water  and  fol- 
lowed the  directions  received  from  your  Department  with  the  culture  of  bac- 
teria, and  received  the  identical  results  that  your  Department  said  I  would. 
I  personally  inoculated  this  bushel  of  seed,  then  spread  it  out  to  dry,  took  it 
to  the  farm  the  next  morning,  and  planted  the  seed.  *  *  *  I  have  been 
upon  my  farm  many  times  between  the  middle  of  July  and  this  writing,  taking 
my  pocket  knife  and  digging  down  to  the  roots  of  the  alfalfa  plant.  I  have 
never  failed  to  find  plenty  of  thrifty-looking  tubercles  on  the  roots,  they  rang- 
ing from  one  to  clusters  of  one  hundred,  and  I  am  satisfied  that  my  field  is 
thoroughly  and  completely  inoculated,  and  I  believe  that  your  method  is  a 
complete  success.  *  *  *  I  feel  like  congratulating  your  Department  upon 
the  very  thorough  and  practical  work  that  you  are  doing  in  the  line  of  plant 
industry  and  especially  as  to  leguminous  plants.  I  hope  that  you  will  continue 
it.  because  the  legume  is  the  one  plant  above  all  others  that  fertilizes  the  soil 
and  at  the  same  time  furnishes  the  protein  necessary  to  balance  the  food  ration 
in  our  corn-growing  States  like  Iowa. 

ia8,  Jlalstead.  A.  Murray. — The  alfalfa  inoculated  could  not  have  done  better. 
I  will  not  plant  any  after  this  without  inoculation.  I  think  inoculated  alfalfa 
is  as  good  at  1  year  old  as  uninoculated  is  at  3  years  old. 

rc*KY,  Berlin.  John  A.  Buser. — One  acre  was  planted;  one-half  was  inoculated, 
the  other  half  was  not.  Received  good  stand  in  all  parts.  On  examination  of 
**oine  root*  the  treated  plants  had  root  nodules  and  the  untreated  were  barren. 

e,  Wayne.  S.  H.  J.  Berry. — Last  year  I  tried  to  raise  alfalfa  but  was  unable  to 
get  a  stand,  but  this  year,  by  the  use  of  the  inoculation,  I  have  a  very  pretty 
plot  of  this  valuable  grass.     I  believe  it  to  be  what  my  land  requires. 

ii.A.vi),  McDaniel.  William  Bielefeldt. — Inclosed  please  find  your  card  filled 
out  as  to  general  results.  I  did  not  harvest  any  hay  off  the  field,  but  pastured 
it  lately.  I  am  sorry  that  I  am  not  able  to  give  you  any  definite  figures  on 
the  crop,  and  as  your  card  is  not  large  enough  to  express  my  appreciation  and 
enthusiasm  for  your  method  of  inoculation  you  will  please  excuse  this  letter, 
in  which  I  will  try  to  sum  up  my  observations  of  the  experiment  in  the  fol- 
lowing: I  inoculated  1,800  pounds  of  alfalfa  seed  with  the  material  received. 
1  dried  the  seed  well  after  inoculating  and  sowed  it  from  May  1  to  August  15. 
The  land  is  a  medium  heavy  fine  clay  soil  and  originally,  I  think,  a  fairly  good 
soil,  but  has  been  entirely  farmed  to  death  with  continuous  tobacco  raising, 
and  after  that  wouldn't  grow  any  more  they  followed  it  up  with  wheat  and 
corn  till  that  failed  to  grow  any  more;  then  the  farm  was  sold.  So  I  can  say 
the  soil  is  in  a  very  poor  condition  chemically  and  physically,  so  much  so  that 
nn  2  acres  sown  with  seed  not  inoculated,  alfalfa  failed  to  make  a  stand  at  all. 
But  on  all  ground  in  the  same  condition  the  inoculated  seed  made  a  brilliant 
ntand  and  is  looking  a  real  deep  green  in  color,  when  nearly  everything  else  is 
dried  up,  as  we  have  had  no  rain  for  six  or  seven  weeks.  In  all,  allow  me  to 
say  that  in  my  opinion  your  Bureau  has  made  the  greatest  discovery  toward 
helping  the  growing  of  alfalfa  that  could  be  made,  and  that  you  may  well  be 
proud  of  it,  and  I  thank  you  for  giving  me  a  chance  to  use  it.  A  neighbor 
adjoining  me  sowed  uninoculated  seed  three  successive  times  on  the  same  piece 
of  ground  and  failed  to  get  a  stand;  that  is  positive  proof  of  the  inoculation 
being  a  benefit. 

in jan,  Kiffie,  A.  L.  Rockwell. — Mixed  bacteria  with  soil;  sowed  broadcast  after 
seeding;  harrowed  lightly.  Seed  all  grew  and  made  a  good  stand.  Other 
seed  without  bacteria  failed. 
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Missouri,  Lent.  Thomas  O.  Hudson. — Planted  in  1901.  Alfalfa  was  sickly  ami 
yellow  and  spindling,  and  did  not  do  any  good  till  this  year  after  inoculation. 
This  year  it  has  been  dark  green  and  thrifty,  and  I  think  it  will  be  better 
next  vear. 

Nebraska,  Atkinson.  H.  E.  Henderson. — I  got  a  good  stand  where  I  had  failed  twice 
before.     I  think  it  the  only  safe  and  sure  way  to  secure  a  stand. 

New  Jersey,  Vinelnnd.  E.  L.  Boiles. — First  cutting  on  May  25,  1904,  of  2  to  3  iow 
from  1  acre  (seeded  August  25,  1903),  nine  months  from  seeding.  Scores  of 
trials  without  inoculation  have  been  made  in  this  section  with  universal  fail- 
ure.    Alfalfa  wintered  well,  while  we  had  a  killing  winter  for  crimson  clover. 

New  Mexico,  Nogal.  Ed.  C.  Pfingsten. — Soil  inoculated  shows  bacteria  on  all  roots 
examined.     Inoculated  plants  from  20  to  30  inches  high,  others  6  inches. 

New  York,  Amsterdam.  Barlow  W.  Dunlap. — I  have  recently  examined  the  plant* 
in  all  parts  of  the  field  and  find  nodules  on  nearly  every  root.  The  same 
piece  was  sown  with  untreated  alfalfa  seed  in  1902.  The  plants  started  well, 
but  nearly  all  died  l>efore  fall.  I  could  not  then  find  a  single  nodule  on  the 
roots. 

North  Carolina,  West  Raleigh.  C.  K.  McClelland. — Four  cuttings  have  been  made; 
second  and  third  cuttings  contained  much  alfalfa.  Examination  shows  plenty 
of  tubercles  on  the  roots,  so  inoculation  was  successful. 

Ohio,  Granville.  Chas.  B.  White. — Excellent  set.  Contiguous  soil,  not  inoculated, 
gave  feeble  stand.     The  ground  was  cut  thrice,  but  left  on  field  as  mulch. 

Oklahoma,  Iximbert.  T.  W.  Croxton. — Good,  a  perfect  stand,  and  of  healthy  color. 
On  upland  prairie. 

Oregon,  Days  Greek.  C.  N.  Wood. — My  neighbor  sowed  alfalfa  and  red  clover  the 
same  time  I  did,  also  with  irrigation,  equally  as  good  seed,  and  equally  as  px*l 
or  l>etter  soil,  and  his  crop  did  not  get  large  enough  to  clip  at  all  this  year  yet, 
and  it  looks  sickly,  while  mine  is  thick  and  a  rich  green  in  color.  My  crop 
of  alfalfa  and  red  clover  is  at  least  HO  per  cent  ahead  of  my  neighbor's.  Mine 
was  inoculated  and  his  was  not.  I  nliall  use  soil  from  the  inoculated  fi*M  to 
inoculate  other  fields  of  the  same  kind  of  crop. 

Pennsylvania,  Muddycreek  Forks.  Vallie  Hawkins. — So  wed  3  acres  without  inocnla- 
tion  last  year.  Good  stand,  but  few  nodules.  Had  to  resow  this  year  ( Augurt  - ', 
and  inoculated  seed.  Roots  are  well  supplied  with  nodules  and  I  have  agooJ 
stand,  8  to  12  inches  high,  on  October  18. 

South  Carolina,  Willi'imston.  A.  W.  Attaway. — Very  dry  time  on  it,  nevertheless  a 
very  good  stand.  Think  inoculation  very  profitable.  Others  tried  without 
inoculation  and  fell  behind  me. 

Tennessee,  Columbia.  Horace  B.  Hanson. — It  has  tubercles  formed  on  the  roots;  i? 
looking  fine  and  healthy.  Some  of  it  is  on  very  thin  land.  I  have  been  try- 
ing this  plant  on  the  same  land  for  three  years  without  success. 

Texas,  San  Antonio.  B.  G.  Barnes. — The  inoculated  appears  to  be  more  vigorous 
and  healthy  than  that  without  inoculation,  although  the  latter  was  plantfll 
first  and  originally  came  to  a  better  stand  by  reason  of  the  ground  being  in 
good  condition  at  the  time  of  planting,  while  the  inoculated  was  not. 

Vermont,  Randolph.  John  W.  Burt. — We  think  the  result  is  very  good.  If  we  haJ 
cut  as  a  crop  this  season  we  would  have  gotten  a  good  yield,  and  we  are  con- 
fident that  next  vear  will  show  satisfactory  results. 

Virginia,  East  Leake.  A.  K.  Ixuike. — It  is  18  inches  high  and  could  not  be  m*** 
promising;  looks  splendidly.  You  will  see  by  the  samples  I  send  you  that  it* 
full  of  nodules,  showing  in  an  astonishing  manner  the  bacteria-bearing  nodal* 
There  are  nodules  on  every  plant  1  dug  up.  When  I  dug  up  some  old  $& 
from  a  field  which  has  failed  I  saw  no  nodules.  No  one  has  ever  succeed" 
with  alfalfa  here. 
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kHiiixGTON,  Belma.  Chap.  Riohey. — Inoculation  very  beneficial.  Growth  had 
formerly  l>een  very  poor;  plants  turned  yellow  and  many  died,  making  it  hard 
to  get  a  gocxl  stand.     Now  difficulty  is  overcome. 

jst  Virginia,  Berca.  John  E.  Meredith. — Have  been  trying  to  grow  alfalfa 
twelve  years,  and  have  now  the  finest  prospect  of  success  I  have  yet  experienced. 

sconsin,  Fort  Athimou.  "Hoard's  Dairyman,"  November  11,  1904. — An  exper- 
imental trial  of  this  method  of  inoculation  was  made  by  Professor  Short,  one 
«»f  the  editors  of  this  paper,  last  summer  with  very  evident  success.  Our  field 
already  shows  the  good  effect  of  inoculation.  (The  method  consisted  in 
going  over  an  alfalfa  field  which  was  not  thriving  with  a  sprinkling  cart  con- 
taining the  culture  liquid.  The  operation  was  comparatively  inexpensive,  as 
a  16  foot  pipe  drilled  full  of  holes  was  attached  to  the  rear  of  the  sprinkling 
cart,  the  water  thus  taking  a  sweep  of  nearly  a  rod  in  width. ) 

Bed  Clover. 

liforxia,  Areata.  William  W.  Turner. — A  part  of  the  ground  was  a  loose  sand,  a 
deiM>sit  from  the  river.  It  was  a  hard  matter  to  get  anything  to  grow  on  it. 
Here  is  where  ray  inoculated  clover  seed  seems  to  grow  and  flourish.  The  rest 
of  the  ground  was  a  sediment  loam  and  very  rich.  It  was  not  long  before  the 
pigweed  started,  and  it  came  so  thick  that  it  choked  out  the  clover,  except 
what  was  on  the  sand.     That  is  growing  nicely;  has  a  nice  dark-green  color. 

sicectictt,  Wolcott.  Samuel  Wilson. — I  sowed  about  8  pounds  of  seed,  not  inocu- 
lated, all  over  field  and  3  pounds  of  inoculated  seed  in  the  form  of  a  cross. 
Result,  cross  distinct  with  clover;  balance  of  field  none. 

.ixois,  Anna.    J.  W.  Fuller. — Got  good  crop  where  I  had  failed  eight  years  in  suc- 
cession. 
WlUitoro.    Thos.  S.  Evans.  —I  am  pleased  to  report  a  complete  success  with  the 

inoculated  clover.     The  clover  was  the  finest  in  this  section. 
Tamaroa.     W.  J.  Appel. — Find  that  where  I  had  failed  to  get  a  stand  at  previous 
sowing  got  fairly  good  one  this  time,  and  nodules  of  fairly  good  size  on  roots. 

diana,  C*>lfax.  T.  C.  Holloway. — The  clover  was  pastured  after  the  crop  of  wheat 
was  taken  off.  Can  give  no  exact  figures.  It  was  sown  on  white-clay  land 
that  has  been  producing  very  poorly.  It  now  seems  equally  as  good  as  that  on 
the  black  land. 

va,  *\fu8cntine.  Charles  A.  Price. — The  clover  was  sowed  with  oats.  The  oats 
showed  an  increase  of  15  bushels  i>er  acre  over  oats  on  same  ground  where  no 
treatment  was  given.  An  examination  of  the  clover  roots  showed  75  per  cent 
more  nodule  formation  than  on  that  from  untreated  seed. 

iXsas,  Burlington.  John  W.  Alexander. — Plots  1  and  2,  4  acres  each,  yielded  three- 
fourths  to  1  ton  j>er  acre;  seeded  April  15.  Plots  3  and  4,  1  acre  each,  not  inocu- 
lated, but  seeded  at  same  rate  and  same  time,  very  weak;  not  much  growth 
and  no  hay  cut. 

sntitky,  Adairrille.  Martin  Boyd. — One  of  our  farmers  tried  it  last  year  on  10 
acres  out  of  100.  The  10  acres  is  all  he  has  nowr  standing. 
HopkimritU.  Ben  C.  Moore. — I  cut  2  acres  of  clover  which  had  been  inoculated 
and  2  which  had  not  been,  and.  find  that  there  is  a  difference  of  about  500 
pounds  per  acre  in  favor  of  inoculated  seed. 
Winchester.  Dr.  M.  S.  Browne. — I  have  40  acres  on  which  wheat  and  blue  grass 
were  sown  in  1902,  and  clover  in  February,  1903.  There  was  a  severe  drought 
in  the  fall  of  1903  which  killed  the  clover,  leaving  the  stand  of  blue  grass  on 
which  inoculated  clover  seed  was  sown  in  February,  1904.  Clover  sprang  up 
in  April  and  made  an  unprecedented  growth.  On  this  meadow  were  grazed 
from  200  to  400  sheep  and  25  cattle  to  July  10,  when  all  stock  was  removed. 
We  cut  a  good  yield  of  hay  in  the  midst  of  drought,  August  15.     We  never 

214 


88 

before  dared  to  graze  spring-sown  clover  during  the  spring  and  summer,  and 
very  little  in  the  fall.  If  we  did  and  any  drought  came,  it  would  die.  This* 
year  the  drought  was  worse  and  more  protracted  than  last  year,  and  the  clover 
is  healthy  after  all  the  grazing  and  mowing.  This  is  unprecedented.  Another 
40  acres  of  similar  land  was  plowed  in  October,  1903,  and  sown  in  winter  what 
and  blue  grass.  The  wheat  winter  killed.  This  was  sown  with  clover  seed  at 
the  same  time  as  the  first  field,  but  the  seed  was  not  inoculated.  The  revolt 
was  a  complete  failure — the  plants  are  mostly  dead.  This  ground  was  prepared 
a  year  later  and  was  in  a  good  state  to  catch  clover,  but  the  inoculated  field 
was  really  not  in  a  fit  condition  when  sown. 

Maine,  Augusta.  John  Jack  man. — The  very  best  results.  I  soaked  or  moistened 
seed  carefully,  as  per  directions,  and  reserved  small  piece  of  ground  for  te*t; 
rest  of  ground  was  sown  to  same  kind  of  seed,  but  catch  on  inoculated  patch  w 
noticeably  stronger.     It  seems  as  if  every  seed  came  up  and  grew. 

Maryland,  Grayton.  Rev.  William  Brayshaw. — Report  on  clover  sown  September, 
1903,  at  Valley  Lee,  Md.  I  sowed  two  lots  of  seed  side  by  side,  one  inoculated, 
the  other  with  100  pounds  of  South  Carolina  rock.  Inoculated  made  double 
the  growth  and  bade  fair  to  give  three  times  the  quantity  of  hay. 

Michigan,  Fenmnlle.  Chas.  E.  Bassett.  —Inoculated  part  of  field  gave  12  per  cent 
more  yield,  and  nodules  on  roots  were  as  large  as  small  peas,  while  on  that  not 
inoculated  the  nodules  were  extremely  small. 

Minnesota,  Campbell.  N.  VV.  Ware. — Bacteria  nodules  showT  in  abundance  and 
plants  very  thrifty.  Sown  on  15  acres  of  northwest  Minnesota  Red  River  prai- 
rie soil  with  best  results.  Former  owner  tried  in  vain  for  years  to  get  a  stand 
of  clover. 

Mihsocri,  Cahool.  C.  L.  Morris. — Sowed  two  plots.  Plot  1  was  inoculated  and  has 
made  a  line  growth.  Plot  2,  not  inoculated,  has  nearly  all  died  out.  Plot  1.  a 
success;  plot  2,  a  failure. 
Hale.  K.  P.  Swartz. — Mr.  William  Morris,  following  instructions,  sowed  7. gal- 
lons of  clover  seed  on  8  acres.  The  season  was  such  that  he  could  not  suitably 
prepare  the  ground,  simply  sowing  it  on  the  hard  ground.  The  third  day  he 
harrowed  the  sown  piece  of  ground  once;  could  not  cross  harrow  it  I  wat« 
over  to  see  it  this  fall,  and  am  pleased  to  report  the  most  uoagificent  stand  of 
clover  I  ever  saw.  A  neighbor  whose  lands  adjoin  Mr.  Morris  had  carefully 
prepared  his  soil,  sowed  the  same  day,  and  he  did  not  get  one-half  the  stan<l 
that  Mr.  Morris  obtained.  I  think  you  have  made  a  most  important  discov- 
ery— one  that  is  of  incalculable  benefit  to  the  farmer. 

Nebraska,  Elgin.  Marcus  Brown. — Inoculation  successful,  nodules  appearing  quite 
plentiful,  though  uneven.     Crop  appears  best  I  ever  saw  in  Nebraska. 

New  York,  Holland  Patent.  II.  W.  Dunlap. — My  tenant  reports  the  best  stand  he 
has  had  during  his  occupancy  of  the  farm,  and  that  upon  a  hillside  wherv 
until  then  he  had  never  l>een  able  to  make  red  clover  grow.  Plants  I  exam- 
ined in  August  showed- nodules  in  every  case.  Having  more  of  the  culture 
liquid  than  could  l>e  used  upon  the  seed,  I  distributed  this  on  some  light 
loam,  which,  after  stirring  and  drying,  was  broadcasted  upon  a  small  part  of 
a  field  already  in  clover.  My  tenant  reports  that  the  color  and  sue  of  the 
clover  indicated  the  distribution  of  the  soil  perfectly. 
Pouyhh'cpsic.  B.  W.  Russell. — My  soil  is  clay  loam  and  1  have  always  bad 
trouble  to  retain  clover  through  the  first  winter's  frost.  Have  delayed  in  my 
report  to  see  the  action.  Am  very  much  pleased  and  can  say  it  is  retain*! 
thus  far  and  the  best  prospect  for  a  crop  that  I  have  ever  had.  I  seeded  $ 
acres  after  oats  and  of  course  did  not  harvest  a  crop  of  clover  last  year.  Thf 
Oftts  were  the  best  I  ever  raised.     They  were  watched  by  my  neighbors  all  tl* 

,|^-      MBon  and  all  have  pronounced  it  a  success. 
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th  Carolina,  Loftin.  Bcnj.  G.  Estes. — I  have  a  fine  catch  of  clover  where  I  have 
not  lx»en  able  to  get  clover  at  all.  In  fact,  the  farmers  say  clover  will  not  grow 
here  at  all. 

;>,  Sramtin.  Ira  (\  Howard. — A  fine  net  on  clay  upland.  I  sprinkled  the  water 
that  was  left  after  soaking  the  seed  over  the  ground  in  spots;  every  spot  is 
plainly  visible. 

ssy  lvania,  SouthporL  F.  L.  Bray. — Clover  looks  fine  in  lot  where  inoculation  was 
lined;  scarcely  any  in  lot  where  no  inoculation  was  used.  Both  lots  with  same 
soil,  same  methods  of  cultivation,  same  nurse  crops,  and  same  time  of  sowing. 

^inia,  Sundiflge*.  W.  S.  Gill. — Seed  inoculated  produced  clover  18  to  20  inches 
high  at  this  time  and  blooming.  That  not  inoculated  6  to  8  inches  high  and 
sickly  looking;  not  blooming.  I  have  all  confidence  in  the  "  bug  "  and  believe 
it  will  restore  clover  to  us  again. 

uiinoton,  Bothell.  Harry  G.  Brower. — Mixed  the  material  according  to  direc- 
tions and  thoroughly  wet  10  pounds  of  red -clover  seed  three  times  and  dried  each 
time.  What  liquid  1  had  left  I  mixed  with  25  pounds  of  dry  dirt  and  sowed 
this  on  1  acre;  harrowed  three  times.  Season  was  very  dry,  but  the  seed  lived 
through  and  the  ground  has  a  good  stand.  In  fact,  I  am  the  only  one  who 
has  a  good  stand.     People  told  me  the  soil  was  too  poor  for  anything. 

rr  Virginia,  Thmnas.  O.  H.  Hoffman. — The  clover  stand  after  the  wheat  was 
cut  off  last  summer  was  the  best  that  has  ever  been  on  the  same  farm  for 
years.     We  had  plenty  of  bacteria  solution  for  this  peed. 

rns.siN,  Iron  Hirer.  Joseph  Yerden. — I  had  sowed  clover  on  same  land  two 
yea  I'M  in  succession  and  could  not  get  a  catch.  I  used  the  inoculating  bacteria 
that  vou  sent  me  and  have  a  fine  stand  of  clover. 

Cowpeas. 

rama,  Gnteswood.  Win.  C.  Payne. — No  apparent  effect  on  old  ground.  On 
new  good  land,  seed  not  inoculated  did  practically  nothing  and  inoculated 
need  gave  about  1  j  tons  per  acre.  A  small  plot  of  inoculated  "  Unknown"  pea 
on  good  new  land  was  immense.  Yielded  3  tons  i>eracre,  and  that  not  inocu- 
lated almost  nothing  on  similar  soil — new  ground. 

kii>a,  Penmrola.  Geo.  W.  Howes. — Result  of  inoculation  good.  I  planted  as  a 
fertilizer  on  poor  sandy  black-jack  land  and  got  a  third  better  results  without 
manure,  but  inoculated,  than  on  the  same  land  with  cotton-seed  meal  as  a  fer- 
tilizer. 

R<tiA,  Blufflon.     H.  B.  Harrison. — Increase  of  yield  100  per  cent. 

littme.  Hamilton  Yancey. — The  growth  has  been  rank,  of  rich  dark  color  over 
the  entire  field  that  was  seeded.  A  difference  in  favor  of  the  inoculated  pea 
was  quite  noticeable.  My  neighlx>rs  and  friends  who  have  seen  the  field 
insist  that  the  field  is  seeded  with  a  different  kind  of  pea.  I  wish  to  express 
to  you  my  satisfaction  and  gratification  with  the  experiment.  I  believe  the 
work  you  are  doing  is  of  inestimable  value  to  the  farmers  of  our  country  in 
the  future  redemption  and  improvement  of  our  lands. 

no  is,  Mount  Verncm.  E.  M.  Dana. — Sowed  in  orchard.  Each  alternate  space 
inoculated  shows  a  great  difference  in  rankness  of  growth  over  uninoculated, 
eHj>ecially  on  yellow  soil  badly  worn. 

[ana,  Milan.  James  Tribbey. — Cut  for  hay.  Estimated  difference  between 
inoculated  and  uninoculated  300  per  cent  in  amount  of  vines,  hay,  etc.,  in 
favor  of  inoculated.     No  difference  in  amount  of  peas. 

cs,\s,  Wnlnut.  H.  C.  Coesten. — Inoculation  was  perfect  and  satisfactory.  Would 
prefer  this  method  of  inoculation  to  the  sowing  of  soil  from  field  to  field;  by 
the  latter  a  person  is  liable  to  transfer  plant  disease.  I  transplanted  the  leaf 
blight  to  my  field  a  few  years  ago  by  doing  so. 
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Kentucky,  Winchester.  Dr.  M.  S.  Browne. — Estimated  weight  of  hay  increased 
threefold  or  more;  peas  fully  as  much  increased. 

Louisiana,  IjafayeUt.  Ray  Fiero. — In  1903  I  sowed  peas  on  a  side  hill  and  the  peas 
did  not  grow  over  8  inches  high,  with  very  small  nodules.  This  year  the 
inoculated  peas  sown  under  same  conditions  made  a  growth  at  least  four  times 
as  great. 

Maryland,  Chaptico.  William  H.  Gardiner. — The  2  acres  inoculated  grew  twice  a? 
large,  as  peas  were  more  prolific  than  uninoculated  part.  In  fact,  the  2  acre* 
were  the  only  part  harvested.     The  rest  of  the  field  was  insignificant. 

Missouri,  Marionville.  U.  L.  Coleman. — Where  inoculation  was  used  the  peas  did  a 
great  deal  better  and  produced  fully  one-third  more.  I  found  few  mainly 
where  the  inoculation  was  not  used,  but  where  inoculation  was  used  the  root" 
were  literally  hanging  full  of  nodules,  some  as  large  as  peas.  I  showed  nam 
pies  to  several  of  our  farmers,  and  they  all  stated  they  had  never  before  seen 
as  many  nodules  on  one  vine. 

North  Carolina,  Asheiille.  Fred  Kent. — Inoculation  very  good.  Farmers  in  the 
neighborhood  wish  to  know  how  such  peas  are  grown,  as  theirs  were  failure?. 

Oklahoma,  McCloud.  Jesse  Hearn. — Rapid  growth;  quick  development;  20  per 
cent  increase  in  yield.  Roots  full  of  nodules.  I^and  in  fine  shape  for  next 
crop. 

Pennsylvania,  Ilartstomi.  J.  T.  Campbell. — Where  soil  was  inoculated  the  result 
was  marvelous,  four  times  as  great  as  where  there  was  no  inoculation.  N<d- 
ules  one-half  inch  in  diameter. 

South   Carolina,   Aiken.     Miss  Louise  P.  Ford. — On  1  acre  we  planted  cowpeas 
broadcast.     On  one-half  of  this  acre  we  planted  one-half  bushel  of  inoculated  I 
cowpeas,  on  the  other  half  acre  we  planted  one-half  bushel  of  uninoculated  I 
cowpeas,  plowing  them  both  in  just  the  same  way.     About  the  middle  of  June, 
when  harvested,  we  gathered  1,375  pounds  of  hay  from  the  inoculated  half 
acre;  from  the  uninoculated  half  acre  we  gathered  750  pounds.     The  land  is 
known  as  poor  sandy  soil,  and  we  did  not  enrich.     This  is  the  result  of  Mia? 
Pellew's  and  my  experiment  on  Twin  Flower  farm. 
Orangeburg.     F.  M.  Rast. — I  tried  the  inoculated  by  side  of  stable  compost  and 
will  say  that  it  was  just  as  good  as  those  fertilized  with  compost     I  am  well 
pleased  with  results. 

Tennkssee,  Ripley.  M.  M.  Lindsay. — Five  times  as  much  vines  and  leaves  and  two 
times  as  much  peas  as  planted  on  same  land  without  inoculation.  There  can 
t>e  absolutely  no  doubt  that  alx>ve  results  are  due  to  inoculating  seed. 

Texas,  Double  Bayou.  (1.  Wolff. — My  oats,  which  I  planted  after  inoculated  w* 
peas,  look  very  fine  and  on  land  that  is  too  poor  to  make  a  crop  of  co»'|«* 
without  inoculation.     I  am  a  strong  believer  in  inoculating  the  seed. 

Virginia,  Danrille.  T.  L.  Smith. — The  pea  vines  were  the  finest  I  ever  saw.  I 
measured  some  vines  12  to  15  feet  long.  I  made  three  times  as  much  hay  to 
the  same  quantity  of  seed  as  I  ever  made. 
Ionia.  K.  Dewsbury. — Peas  on  same  ground  as  last  year  were  more  than  twitf 
as  good,  and  no  help  given.  Last  year  had  no  nodules;  this  year  had.  &,,ie" 
thing  increased  the  yield  of  peas  and  vines  100  per  cent. 

Garden  Peas. 

Florida,  Saint  Petersburg.     S.  S.  .Still ts.— Most  excellent  results,  compared  with  uW 
we  usually  get  from  same  noil  and  same  treatment.     I  got  four  times  as  man? 
peas  as  I  did  without  the  microbes. 
>&**#*>  Lincoln  Outer.     C.  A.  Brown.— Crop  about  double  what  I  got  with  peed** 
■*^  inoculated.     The  stuff  is  worth  a  good  deal  for  peas  on  my  soil. 
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WACiirMBTTR,  Boston.  Jesse  M.  Gore. — The  pods  were  larger,  fuller,  sweeter,  and 
two  weeks  earlier  than  |>eas  planted  at  the  same  time  and  under  similar  con- 
ditions with  the  exception  of  the  inoculation. 

H m an,  Petition.  H.  L.  Millspaugh. — We  planted  four  rows  of  each  seed  each 
way;  that  is,  four  using  inoculation  and  four  without  it,  harvesting  the  peas 
hh  a  green  table  crop.  The  results  were  very  flattering  to  the  use  of  the  inocu- 
lating material— fully  double  yield. 

•  Hamivhire,  FraHconia.  L.  F.  Noble. — There  were  bacteria  bulbs  every  where 
more  than  an  inch  through.  It  was  wonderful  and  it  filled  me  with  hope  for 
the  future. 

Pike.  H.  E.  Howard. — Sown  same  day  on  ground  side  by  side  where  bushes 
had  been  cut  and  burned,  with  no  other  fertilizer.  Inoculated  plot  produced 
alxnit  three  times  as  much  as  the  other. 

r  York,  Clay.  Mrs.  Arthur  Hall. — Entirely  successful.  Yield  wonderful.  Cul- 
ture applied  to  earth  and  sprinkled  along  pea  rows.  The  soil  now  seems 
like  sandy  loam,  whereas  it  was  the  heaviest  of  clay  before.  Celery  following 
|H&s  is  very  fine. 

Northuwd.  John  K.  Spears. — The  tall  vine  (3  feet  high)  was  cut  from  a  row 
that  was  treated  with  the  culture  of  nitrogen-gathering  germs.  This  sample 
fairly  represents  the  growth  of  all  the  rows  thus  treated.  The  short  vine 
( 14  inches  high)  was  cut  from  the  row  of  vines  not  treated  with  the  culture. 
It  was  the  best  vine  among  those  untreated.  The  rows  were  4  feet  apart  and 
the  distance  between  the  two  plants  was  about  7  feet.  If  you  recall  that  the 
wed  was  the  Dwarf  Alaska,  the  large  vine  will  seem  rather  remarkable,  I  think. 
The  nodules  are  particularly  well  worth  observing.  On  July  3  I  made  the  first 
picking  from  the  plot.  On  53  untreated  vines,  taken  as  they  came,  1  found  102 
pods;  on  53  treated  vines,  taken  as  they  came  in  the  next  row,  I  found  856 
\h >ds.  The  first  picking  well-nigh  stripped  the  untreated  row ;  the  treated  vines 
have  yielded  two  good  pickings  since,  and  still  another  is  now  filling  out. 
Vines  first  appeared  above  the  ground  on  May  17,  and  they  had  reached  a 
height  of  from  2  to  3  inches  on  June  1.  The  plot  was  then  of  uniform  appear- 
ance as  to  the  thrift  of  the  vines.  On  June  1  I  watered  all  the  vines  in  the 
plot,  except  one  row,  with  a  solution  or  culture  of  those  germs,  made  according 
to  accompanying  directions,  and  raked  fine  dry  soil  over  the  ground  thus  mois- 
tened. Since  that  date  all  the  rows  have  been  cultivated  enough  to  keep  the 
surface  soil  fine  and  free  of  weeds  and  grass,  and  all  have  been  treated  alike  in 
every  other  particular.  No  fertilizer  of  any  kind  has  been  applied  to  any  of  the 
rows  at  any  time  before  or  Bince  planting.  The  quality  of  the  soil  is  uniform 
throughout  the  plot.  The  soil  itself  could  have  had  no  influence  in  producing 
the  extraordinary  difference  in  vine  growth.  If  I  seem  to  be  burdening  you 
with  details,  I  must  urge  as  an  excuse  the  extraordinary  interest  excited  by 
the  wonderful  success  attained  by  the  use  of  the  nitrogen-fixing  germs. 

Vtica.  H.  D.  Pi x ley. — Every  way  satisfactory.  Got  as  large  a  yield  per  acre  as 
the  five  acres  of  peas  in  same  field  with  heavy  barnyard  fertilization. 

NSYI.VANIA,  Bryn  Athyn.  Mrs.  J.  A.  Wells. — On  April  14  I  planted  three  kinds 
of  peas.  They  came  up  well,  but  did  not  grow  rapidly.  I  had  inoculated  the 
need  according  to  directions.  On  May  14  a  neighbor,  having  obtained  a  culture 
for  peas,  spared  some  for  me.  I  inoculated  more  seed  and  planted  them;  then 
having  some  of  the  liquid  left,  I  added  water  at  the  rate  of  one-half  pint  to  2 
gallons  of  water,  and  having  hoed  the  soil  away  a  little  from  the  roots  of  the 
previous  planting  of  peas  (now  4  or  5  inches  high),  I  watered  them  with  the 
dilute  I  culture  and  hoed  the  soil  back.  Well,  now  the  watered  planting  of 
l*»atf  is  a  sight — tall,  luxuriant  plants  covered  with  fine  pods.     They  are  the 
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admiration  of  the  neighborhood.    The  later  planting  that  was  inoeu*t« 
not  watered  with  the  culture  is  doing  better  than  any  pea«  I  ha\e  h*:  ■-- 
fore,  but  not  nearly  bo  well  as  the  ones  tliat  were  watered  after  they  m-r 
[Later  report.]     Four  bushels  of  fine,  well-tilled  jhxIs  were  gathered.    Hi*    - 
our  soil  would  not  produce  peas  to  amount  to  anything.     My  next-di-*  >  - 
bor  has  soil  exactly  similar  to  ours  and  manured  it  more  heavily.    II-   • 
the  same  seed  as  I  did,  but  my  peas  were  decidedly  finer. 
Philadelphia.    S.  N.  Lowry. — Vines  yielded  once  and  a  half  the  crop  v.»   • 
vines  from  ground  not  inoculated  but  which  was  manured.     The  >■***  * 
inoculated  seed  yielded  full  pods  and  the  peas  and  beans  were  Uw 
those  from  untreated  seed. 
Westchester .     Edw.  H.  Jacob. — Inoculated  peas  fully  matured   by  ut  •• 
uninoculated  did  not  flower  at  all.     On  September  15,  1904,  incK-uku*    • 
were  18  inches  high,  uninoculated  8  inches  high.     Planting  wv  L:~ 
shows  big  returns  by  inoculation.     (Date  of  planting,  August  15. ) 

South  Carolina,  Gaffney.    Jeremiah  Gardner. — My  peas  were  better  than  th   ■- 
of  others  who  used  commercial  fertilizer;  ripened  early  and  evenly;  <  r 
stances  unfavorable.     I  consider  inoculation  a  boon  to  agriculture. 

South  Dakota,  Lead.     A.  L.  Read. — Sowed  on  yellow  clay.     Had  great  !.r 
to  loosen  the  ground  enough  to  cover  the  seed.     Impossible  U»  « '- '-  • 
Harvested  about  17  gallons  of  peas  of  well-filled  pods.     On  piece  <»i  r 
same  size,  seed  not  inoculated,  harvested  less  than  one-half  gallon  <>l  i*v 

Wisconsin,  Janesxnlle.    J.  T.  Fitchett. — Plants  were  stronger,  blosnomed  i%  ■«» 
earlier,  stood  dry  weather  better,  and  matured  more  peas  than  jdani- '    - 
treated.     In  addition,    I  inoculated  seed  for  four  other  parties,  nv2r*  - 
them  to  report  to  me.     One  man  reports  50  percent  better  yield.     Hi-  *  •    ■ 
poor,  and  the  bacteria  showed  more  effectively  by  contrast.     A  uiark* 
dener  reports  a  larger  yield  than  from  similar  seed  not  treated;  Nit  ' 
the  test  feature  was  earlier  maturity  by  two  weeks.     All  report  fa    '- 
those  planting  on  poor  soil  reporting  the  largest  increase. 

Beana. 

Alabama,  Frnitdale.     George  W.  Dibble. — When  the  crop  was  ready  for  nuri 
l>ean8  were  picked  from  both  plots.     The  plot  that  was  inoculated  k<  r  - 
ing  and  tearing  fruit;  on  the  other  plot  they  dried  up.     When  the  \*>r** 
gathered,  the  yield  on  the  inoculated  plot  was  more  than  double  tl-ai  • 
other. 

Colorado,  Arvada.     A.  B.  Cole. — Planted  3  acres  adjoining  2  acre**  ucin>*f 
The  inoculated  beanH  produced  one-fifth  more  to  the  acre  than  adjivn.^ 

Illinois,  Chicago.  Stuart  S.  Crippen. — Yield  of  teans  was  one-third  abnvr  *** 
and  product  unexcelled  in  size  and  flavor  for  table  use.  Seed  bean-  ir» 
siderably  larger  than  ]>arent  l>eans. 

Massaiitisetts,  North  Falmouth.     Ella  M.  Donkin. — The  beana  were  the  *\v  ' 
of  all  who  Haw  them,  and  I  invited  all  whom  I  could  interest  in  tte*    » 
them.     I  had  planted  in  another  part  of  the  same  garden  beana  w  hich.  al* 
supplied  with  fertilizer,  did  not  amount  to  anything,  and  I  decided  !*• '" 
bacteria  organisms,  even  if  it  were  late  in  the  season  for  planting.     1  ; 
them  July  14,  and  early  in  September  we  had  fine  string  I  lean?  U*  ii* 
pods  were  large  and  of  excellent  quality.     They  continued   to  bear  in 
early  frost  killed  the  vines.     *    *    *     We  examined  the  root*  in  «'. 
stag**s  and  found  the  nodules  well  developed. 
Worcester.     James  T.  Rood.— Result  of  inoculation  very  satisfactory.     Ii  •• 
IhhI  and  soaked  teans.     Tried  teth  separately  and  together.     AUmt  •• 
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good  in  results.     Inoculated  plants  caught  up  with  previously  planted  uninocu- 
latcd  plant*  and  gave  more  and  letter  yield.     Foliage  greener  and  healthier. 

it  Hi  an,  Saugaturl:  F.  M.  Kreuseh. — I  gathered  the  beans  about  September  20; 
have  only  thrashed  part  of  them,  but  I  am  sure  I  will  have  five  times  as  many 
ai»  last  year  on  the  same  ground.     I  think  it  is  immense. 

York,  Kingston.  Mrs.  Clara  N.  Reed.— Pods  very  full  of  large  beans.  Some 
vines  had  a  second  crop.  The  inoculation  nan  greatly  enriched  the  soil,  so 
that  it  is  much  better  to  use  for  other  vegetables. 

Petm  Van.  John  D.  Buckley. — The  ground  was  on  a  side  hill,  gravelly  and 
sandy,  and  had  been  practically  worked  out.  In  spite  of  this  and  insect 
attacks  I  had  the  best  piece  of  beans  I  ever  raised.  A  farmer  living  near  me 
planted  beans  twice  in  succession  on  the  same  land  and  I  helped  harvest  the 
beans,  but  they  were  hardly  worth  the  labor. 

),  Linden  Heights.  E.  B.  Champion. — Beans  yielded  fully  one-half  more  than 
untreated.  The  green  beans  carried  the  largest-sized  pods  I  ever  saw,  but  the 
yield  was  not  increased  so  enormously  as  in  the  case  of  the  wax  beans.  In 
this  case  the  increase  was  so  marked  as  to  cause  wonder  among  my  neighbors. 

wkylvania,  Cresson.  V.  P.  Sanker. — On  ground  which  never  before  would  raise 
a  crop  of  beans,  had  marvelous  crop  this  year,  the  heaviest  ever  raised  in  this 
locality.  Planted  seven  rows  in  middle  of  field  without  inoculating,  and  the 
old  conditions  prevailed. 

Xortheast.  John  Wheeler. — Result  of  inoculation  splendid.  Refugee  beans  for 
canning  factory.  One-third  acre  yielded  $50  to  $60  clear  profit.  I  think  it 
can  not  l)e  beat  by  use  of  fertilizer. 

he  Ihland,  Kingston.  H.  J.  Wheeler,  director,  Rhode  Island  Agricultural 
Experiment  Station. — Concerning  the  wax  beans  and  green-podded  bush  beans, 
both  are  continuing  to  show  very  striking  benefits  from  the  use  of  the  inocu- 
lating material,  so  much  so  that  I  think  it  would  be  a  very  important  matter, 
economically,  if  one  were  growing  them  on  a  large  scale,  whether  the  land 
waa  inoculated  or  not. 

m«>nt,  MitlrUehury.  J.  E.  Sperry. — Gain  from  inoculation,  11  bushels  per  acre 
over  seed  not  treated,  planted  side  by  side.  There  is  no  doubt  but  that  it  is  a 
great  help. 

Soy  Beans. 

hama,  Rash.  W.  W.  Lee. — All  inoculated  but  six  rows.  Inoculated  began  show- 
ing result  of  inoculation  in  a  few  days  after  they  came  up,  and  harvested  50 
j>er  cent  more  than  the  other, 

itctiA,  GainesrilU.  John  E.  Miller. — The  soy-bean  inoculation  I  got  last  spring 
was  a  complete  success.  I  planted  10  or  12  acres  on  an  old  barren  field,  and 
they  are  from  12  to  36  inches  high.  Have  not  found  a  single  one  that  was  not 
inoculated.  One  had  tubercles  26  inches  from  the  base.  I  think  your  Depart- 
ment a  great  help  to  the  farmers. 

ttcky,  Wmciiester.  Dr.  M.  S.  Browne. — Twelve  thousand  five  hundred  pounds 
dry  hay,  ready  for  storing,  per  acre;  ground  where  seeds  were  not  inoculated 
at  rate  of  1,500  pounds  cured  hay  per  acre.  Soil,  medium  bluegrass  sod.  Non- 
inoculated,  a  failure;  inoculated,  a  wonderful  crop.  Date  of  planting,  April 
15;  date  of  harvesting,  July  25. 

tvi,ANi>,  Bytium.  Wilmer  P.  Hoopes. — Our  soy  beans  drilled  in  with  corn  in 
rows  3$  feet  apart,  the  whole  crop  making  about  20  tons  of  silage  per  acre. 
The  lieans  just  covered  the  space  between  rows  and  yielded  at  least  2  tons  per 
acre.     The  root*  were  just  covered  with  nodules. 
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Missouri,  Marionvitte.    V.  L.  Coleman. — Where  inoculation  wan  used  the  W*» 
a  great  deal  better  and  produced  fully  one-third  more  bean*.     I  i« » • 
nodules  on  the  soy  beans  where  not  inoculated.    The  inoculat  iun  warn*  * 

New  York,  Maryland.     W.  W.  Stead. — There  was  about  75  per  cent  jvii<  • 
piece  of  ground  of  the  same  size  which  was  not  inoculated.     I  thiai  tu- 
inoculation  was  a  great  Huccess. 

Virginia,  Carysbrook.    C.  E.  Jones. — All  of  the  inoculated  hills  showed  *c 
dance  of  nodules,  while  only  a  total  of  four  were  found  on  the  aninocabt-  * 
notwithstanding  the  proximity  of  the  inoculated  seed,  the  root*  of  U<t . 
often  interlacing.     One  row  inoculated  by  culture  and  one  by  j-nil  fi»  . 
roots  having  numerous  nodules  showed  an  equal  numlier  of  nodal**;  t:n 
had  none.     I  find  that  the  roots  show  far  more  nodules  than  I  hav*  • »  "  - 
before,  and  this  development  seems  more  excessive  on  the  poorer  fan* 
field. 
Simplicity.    Mrs.  Rose  Fisher. — Nearly  all  plants  had  from  1  to  29  larp*  •*• 
nearly  all  located  on  the  taproot  about  1  to  2  inches  in  the  ground.    Ai.  * 
ing  field,  not  treated,  showed  but  very  few  nodules. 

Hairy  Vetch. 

Alabama,  Tu&kegee.  George  W.  Carver,  director,  Agricultural  Experiment  Mat 
The  inoculated  plot  grew  vigorously — in  fact,  made  an  enorutou?  gn»**i 
made  7  bushels  of  seed  to  the  acre.  The  other  was  so  small  that  J  « 
thrash  it  out. 

Kentucky,  Trenton.    Phil.  E.  Bacon. — Used  vetch  material  with  liest  result* 
growth  was  very  heavy  and  the  roots  as  full  of  nodule*  as  any  ilia-:".' 
have  ever  seen,  some  clusters  fully  as  large  as  the  end  of  my  finger. 

Mississippi,  Aberdeen.    Isaac  H.  Hunt. — Inoculated  was  better  in  even*  »a 
the  untreated  seed.     We  are  very  much  encouraged  by  what  we  havr  & • 
seeueo. 

Nebraska,  Taylor.  Ray  G.  Hulburt. — Bloomed  three  weeks  earlier;  id  ••*  • 
larger  plants.  Oats  sowed  with  it  were  larger.  Roots  of  vetch  pte/*-  ■ 
crowded  with  tubercles,  single  and  in  masses.  Sowed  too  close;  germ*  •' r  * 
untreated  part  in  July,  but  it  never  caught  up.     Some  plants  10$  fc*t  I*  _ 

New  York,  Butterfly.     J.  E.  Baker. — Fine  growth  on  very  poor  soil.     On  a  I  «j; 
gravelly  knoll  grew  6  to  8  feet  and  a  mass  of  blossoms  and  pods.     Hi**  **■ 
succeeded  in  growing  anything  on  this  piece  before. 

Washington,  Seattle.     David  B.  Porter. — Last  fall  I  treated  winter  vetche*  »  • 
solution  prepared  as  directed  and  planted  the  same  broadcast  ovrr  *  * 
patch  of  ground  with  a  good  deal  of  clay,  some  blue  and  some  sh<»t .  i- 
turning  the  ground  over  in  the  spring,  there  was  a  network  of  roon»  !■  * 
thick  sod  about  8  or  10  inches  deep  and  very  heavily  charged  with  th«  i  ■ 
nodules,  some  roots  having  as  many  as  40  or  50.     I  have  used  oth«-r 
vegetable  matter  with  this  to  form  a  humus  and  have  now  a  fine  itj 
which  yielded  very  heavily  this  year. 

Wisconsin,  Germania.    C.  E.  Pierce. — The  benefit  was  very  plain,  promoting  * " 

growth,  adding  at  least  one-third  to  the  crop. 

Meadow  Valley.     0.  II.  Johnson. — Inoculation  successful.     Nodules  in»j 

clusters  on  lower  fillers  of  the  roots,  more  scattering  near  thesuriatv 

on  high  sandy  land. 

Crimson  Clover. 

Alabama,  Tutkegee.  George  W.  Carver,  director  of  Agricultural  Eip»-r.i 
tion. — This  was  quite*  noticeable,  that  on  the  adjoining  plot  the  rfai.-1 
as  good  as  on  the  inoculated  plot,  but  it  grew  very  poorly.     It  jviiiai  • 
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an<l  yellow  throughout  the  season.  The  inoculated  plot  grew  fairly  well  and 
was  very  rank  and  green  in  color.  These  plots  were  treated  in  every  way 
alike,  except  in  the  matter  of  inoculation.  One  end  of  the  inoculated  plot  did 
not  get  any  of  the  inoculating  material,  and  the  small,  inferior  clover  was  very 
noticeable. 

tXBYLVANiA,  Bellefonte.  James  A.  B.  Miller. — Fair  catch  on  thin  soil.  About  6 
inches  high.  Failure  on  same  soil  last  year  without  inoculation.  Seems  thrifty 
and  gives  every  promise  of  successful  catch. 
Joanna.  H.  E.  Plank. — It  is  a  satisfaction  to  inform  you  that  there  was  a  much 
greater  mass  of  fibrous  roots  on  the  plants  grown  from  the  seed  treated  with 
the  material  than  on  the  plants  from  the  untreated  seed.  The  nodule  forma- 
tions are  much  more  abundant  on  the  former  class  of  plants.  There  is  a  good 
stand  of  clover. 

t8HiNGTox,  Spokane.  Henry  M.  Richards. — The  results  heretofore  with  the  same 
amount  of  seed  have  been  a  very  stunted  growth  and  scant  blooming.  The 
seed  prepared  with  the  inoculating  material  has  produced  a  most  luxuriant 
growth  and  a  perfect  mass  of  bloom,  an  improvement  so  great  that  it  is  diffi- 
cult to  describe. 

arr  Virginia,  Elm  Grove.  George  Fox. — Seed  inoculated  50  per  cent  superior  to 
the  seed  which  was  not  inoculated. 

Sweet  Peas. 

lifoknia,  Los  Angeles.  W.  L.  Cleveland. — The  seeds  were  treated  in  accordance 
with  the  instructions  you  sent  me  and  then  planted  in  the  usual  manner.  The 
result  of  this  seeding  was  a  hedge  of  vines  that  grew  to  a  height  of  about  8 
to  10  feet,  covered  with  a  lot  of  fine,  large  blossoms  that  were  the  delight  of 
the  whole  neighborhood.  Across  the  street,  and  treated  in  the  ordinary  way 
with  the  same  seed  that  I  furnished  them  but  without  the  inoculation,  the 
vines  scarcely  grew  5  feet  and  the  flowers  were  small  and  few.  I  consider  the 
thing  a  success. 

iSACHUSETTs,  West  Roxbury.  F.  G.  Floyd. — Plants  were  very  luxuriant  and  about 
12  feet  high.  Leaves  very  large  and  rotund;  flowers  very  large  and  of  fine 
color.  Plants  produced  several  double  flowers — i.  e.,  having  two  or  three 
entire  or  partially  formed  standards. 

'  Jersey,  Newark.  William  J.  Hesse. — The  crop  was  a  complete  success,  while 
other  growers  in  this  location  did  not  succeed  at  all.  While  I  have  no  record 
of  the  quantity  of  the  crop,  I  will  say  that  I  had  a  larger  crop,  better  blooms 
of  lasting  quality  than  any  other  grower  with  the  same  amount  of  ground 
planted.  I  had  two  awards  at  the  New  Jersey  Horticultural  Society  for  these 
same  blooms  in  June  and  July  at  Orange,  N.  J.,  and  I  know  that  had  it  not 
been  for  the  inoculating  of  the  seed  1  would  not  have  been  so  successful. 

Canada  Field  Peas. 

.ifornia,  Colton.     M.  S.  Ratliff.— By  actual  experience  peas  inoculated  made  fully 
one-half  better  growth  than  peas  not  inoculated.     These  peas  were  sown  in  an 
orange  grove  for  green  manuring. 
River gide.     W.    H.   Backus.— I   found    bacteria  everywhere;    every  spadefull, 
wherever  test  was  made,  showed  bacteria  on  the  fibrous  roots,  some  at  a 
depth  of  over  12  inches.     I  believe  it  is  one  of  the  best  discoveries  for  the  hor- 
ticulturist yet  found.     I  was  not  a  believer  at  first  in  the  field  pea,  and  dug 
up  vines  every  year  for  the  last  four  years  looking  for  bacteria.    It  took  two 
or  three  years  to  get  the  bacteria  in  quantity.     Now,  with  the  culture  mnt  oat, 
if  it  is  properly  made  up  and  the  seed  inoculated,  one  can  §*: 
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one  planting,  the  amount  depending  on  the  care,  eta,  and  the  gn** 
dense  that  common  weeds  have  no  show  whatever.     Humus  is  sett  *. 
to  nothing  on  commercial  fertilizers.     I  have  an  old  orange  grove, 
best  in  this  section,  but  it  has  t>een  going  tack  in  quality  and  qtu&! 
last  four  years  on  liberal  applications  of  commercial  fertilizers.    I  hate  m. 
green  manuring  on  this  account,  and  wherever  the  field  j>ea  ha#  hw*  ■■•• 
for  a  series  of  years  the  improvement  is  remarkable;  where  burr-**' 
been  allowed  to  grow  during  the  winter  and  plowed  under  in  the  *;•• T . 
improvement  is  quite  noticeable,  as  on  my  own  place.     I  see  in » way  .«■.*••. 
cheap  as  inoculating  the  soil  and  sowing  peas  or  other  legume*.    F«- 
are  expensive,  too  stimulating,  and  when  withheld  for  a  year  or  tw-  :t  r 
goes  back  rapidly.     I  believe  if  young  groves  were  planted  tu  jn-  * 
from  the  start  the  soil  would  approximate  to  a  virgin  soil  for  year*  '.i. 
phosphoric  acid  and  potash  were  added  from  year  to  year  as  netd«t 
could  save  from  $20  to  $25  per  acre  every  year  on  his  fertilizer  hilt  h 
foot  up  a  grand  total  for  the  entire  section. 
Maine,  Auburn.     G.  L.  Thomas. — The  product  out  of  No.  1  strip  without  a: 
izer  was  as  much  as  out  of  No.  3  with  the  heavy  manuring.     In  oth*r- 
the  inoculating  culture  had  done  as  much  for  strip  No.  1  as  the  larnyjL*    * 
ing  had  done  for  No.  3,  while  No.  2  (inoculated  and  manured)  ht*i  p  ■ 
as  much  as  the  other  two  strips  combined.     The  growth  in  No.  2  wj»*  » 
ively  strong  and  luxuriant,  and  this  was  due  to  the  nitrogen  draw  r 
air  by  the  vaccinating  cultures.     No.  1  was  fair  yield  and  cost  al*»u:  « 
cent  as  much  as  No.  2  and  about  47  per  rent  of  that  for  No.  3. 

Pennsylvania,  HarUlown.     J.  T.  Campbell. — Where  soil  was  inoculated  tf»  * 
was  marvelous — four  times  as  great  as  where  there  was   no  \v.  -  \ 
Nodules  one-half  inch  in  diameter. 

Texas,  Keeiie.  A.  P.  Wesley. — Nodules  formed  on  vines  when  quite  yotuu:^ 
growth  was  fine,  while  the  land  they  were  planted  on  was  worn-vet-  - 
think  it  a  success. 

Wisconsin,  Bay  City.  C -bicker  Brothers.  —A  very  satisfactory  crop  ww  rais^i "» 
failure  had  attended  for  seven  years. 

Velvet  Beans. 

Florida,  Jacksonville.  E.  H.  Armstrong. — Thirty  to  50  per  cent  increase  *•* 
where  seed  was  not  inoculated  with  the  velvet-bean  culture;  same  i«»rr  • 
Season  drv,  somewhat  unfavorable. 

Louisiana,  Code*.  C  E.  Smedes. — Increased  the  nodules  and  the  vines  S>  !** 
Vines  were  plowed  under. 

Berseem. 

(California,   Berkeley .     David  Fairchild. — You  will  In*  intere**te«l  to  kno»  ' 
Berkeley  this  year  there  was  an  immense  difference  between  the  |»l*t- 
seeni  from  treated  and  untreated  seed,  the  former  t>eing  several  hun  ^' 
cent  better  than  the  latter. 

Peanuts. 

Virginia,  Poplar  wnnnt.     Charles  Denney. — Inoculated  a  piece  of  land  nvr' 
your  instructions,  and  planted  Spanish  peanuts.     Increased  yield  ti  ■ 
of  5  bushels  per  acre. 

Miscellaneous. 

Pennsylvania,  Lockliavcn.     < Icorge  P.  Singer. — I  used  them  in  my  botany  aii<- 
study  classes  in  this  way:  I  furnished  each  student  with  a  nuinl*»r»>  " 
tine  white  sand.     The  same  day  they  planted  beans  and  clover,  and  •-* 
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same  kind  of  seeds  inoculated  with  the  bacteria.  Each  pot  was  exposed  to 
the  same  conditions  and  the  inoculated  compared  as  to  growth  with  the  unm- 
odulated. There  was  no  especial  difference  in  germination,  but  when  the 
plants  had  put  forth  their  first  leaves  the  ones  inoculated  began  to  grow  much 
faster  than  their  neighbors.  It  was  not  long  until  they  were  twice  as  high, 
and  while  the  ordinary  seeds  produced  plants  stunted  and  ill-nourished,  the 
inoculated  seeds  in  many  cases  produced  a  large  bean  stalk  with  fully  devel- 
oped pods  and  beans.  The  clover  seed  showed  thesame  result.  Root  nodules 
were  formed  in  great  abundance.  All  in  all,  it  was  the  most  interesting  experi- 
ment I  have  ever  tried  in  my  classes,  and  it  aroused  a  great  deal  of  interest  in 
the  students.  1  am  confident  that  if  clover  and  beans  will  grow  as  they  did 
for  us  in  sand  which  was  quite  free  from  organic  matter,  your  nitrogen-fixing 
Ijacteria  will  solve  many  problems  for  the  intelligent  farmer, 
mi  Carolina,  Gibson.  Dr.  N.  M.  McLean. — As  to  "nodule  formation,"  a  test 
was  made  by  myself  in  person  to  determine  this  feature.  Sterile  soil  (obtained 
from  a  sand  subsoil  several  feet  below  the  surface),  to  which  was  added  a  cer- 
tain amount  of  phosphoric  acid  and  potash,  obtained  from  acidulated  rock  and 
muriate  of  potash,  were  placed  in  one-half  gallon  pots.  Each  legume  tested 
was  planted  in  a  number  of  these  pots.  To  a  certain  number  a  small  quantity 
of  the  "inoculating  material "  was  added,  with  others  as  "control  pots."  In 
each  test  a  marked  contrast  was  noticeable  in  a  short  time,  the  inoculated  pots 
showing  several  times  the  plant  growth  that  the  control  or  uninoculated  pots 
did,  and  in  each  case  the  inoculated  pots  showed  a  plentiful  supply  of  nodules 
ofi  the  plant  roots.  An  experiment  on  a  large  scale  was  then  tried.  A  trench 
3  feet  broad  and  12  feet  long  was  dug  out  30  inches  deep.  This  was  in  a  heavy 
clay-loam  soil.  The  trench  was  filled  with  this  same  sterile  soil  used  in  the 
pots  fertilized  with  the  phosphoric  acid  and  potash.  In  each  square  (3  feet 
by  3  feet)  a  legume  was  planted — alfalfa,  crimson  clover,  soy  beans,  and  velvet 
l>eans.  Each  variety  of  seed  was  inoculated  with  material  you  so  kindly  fur- 
nished, and  in  each  test  there  was  an  abundant  "nodule  formation."  In  each 
one  of  these  several  tests  the  control  pots  and  plots  verified  the  results  beyond 
the  possibility  of  doubt.  I  hope  next  season  to  be  in  a  position  to  make  a 
tabulated  report  that  may  be  of  use  to  others.  As  to  myself,  I  consider  your 
discovery  the  greatest  one  of  the  age  and  hope  you  may  live  to  see  a  universal 
acknowledgment  of  the  Bame. 

SUMMARY. 

)wing  to  the  direct  effect  of  the  nodule-forming  bacteria  upon 
umes,  these  plants  are  supplied  with  a  source  of  nitrogen  not  avail- 
le  to  most  other  plants.  Consequently,  the  legumes  can  flourish  in 
oil  practically  devoid  of  nitrogen. 

rhe  effect  of  legumes  upon  suceeding  crops  of  any  kind  is  beneficial, 
muse  of  the  fact  that  the  soil  is  enriched  rather  than  impoverished 
these  plants. 

Where  nitrogen-fixing  bacteria  are  lacking,  it  is  possible  to  introduce 
Mil  artificially  either  by  transferring  soil  from  an  old  field  where  the 
sired  leguminous  crop  has  been  successful^  grown,  or  by  the  use  of 
re  cultures  of  the  proper  organism. 

Fhe  method  of  transferring  soil  is  objectionable  because  of  the 
•onvenience  and  expense,  and  is  apt  to  be  dangerous  on  account  of 
?  possible  transfer  of  weeds,  insect  pests,  and  plant  diseases. 

214 


48 

The  use  of  the  German  preparation,  nitragin,  has  not  l*een  a  *.- 
probably  owing  to  the  method  of  growing  and  distributing  tin*  l» 

In  order  to  increase  or  maintain  the  virulence  of  uodule-f ♦•- 
organisms,  they  must  be  cultivated  upon  nitrogen-free  media,    tir 
upon  rich  nitrogenous  media  tends  to  diminish  and  frequently  ut-f 
the  nitrogen-fixing  power,  since  this  element  can  be  obtains  • 
easily  from  the  medium  than  from  the  air. 

Various  external  conditions,  such  as  temperature,  inoisturr ,  i 
amount  of  nitrogen  in   soil,  etc.,  ail  have  a  direct  effect  uj«' 
legume  bacteria,  and  the  failure  of  nodules  to  develop  may  *>!*- 
traced  to  such  a  cause. 

The  nitrogen  is  fixed  by  the  bacteria  in  the  nodule  and  *•»• 
available  by  the  action  of  the  plant  in  dissolving  and  absorb!^ 
combined  nitrogen  in  these  organisms. 

The  nodule-forming  organism  is  a  true  micro-organism*  and  t- 
but  one  species,  namely,  Pseudummvm  radi<ci<xrfu  (Beyerinrkr  )!■• 
The  difference  in  the  infective  power  of  bacteria  from  differs* 
plants  is  due  to  slight  physiological  variations  which  can  1*  •■:• 
down  readily  by  artificial  cultivation.  Quicker  and  surer  result.*.  * 
ever,  are  obtained  by  preparing  separately  cultures  for  each  >}• 
of  legume. 

It  is  possible  (in  rarely  observed  cases)  for  nitrogen-fixing  h.«' 
to  penetrate  the  roots  of  plants  and  be  of  decided  benefit  within/ 
formation  of  nodules  or  any  external  evidence  of  their  presenre. 

While  it  is  desirable  that  artificial  inoculation  be  made  at  lb* ' 
of  planting,  experience  has  shown  that  under  certain  condition-  * 
of  several  years'  standing  are  improved  by  adding  bacteria  to  tV  - 

Inoculation  is  usually  of  no  benefit  to  soil  already  containit; 
proper  bacteria,  although  there  may  be  exceptions.  It  need  i.  ■ 
practiced  where  the  soil  is  already  rich  in  nitrogen,  becau.se.  ii  * 
soils,  nodules  are  formed  with  difficulty  and  are  of  little  benefit.  *l 
thermore,  the  use  of  such  soils  for  growing  legumes  is  gew*r* 
mistaken  policy,  especially  if  grown  for  green  manuring. 

The  inoculation  of  seed  and  soil  by  means  of  pure  culture-  ? 
and  distributed  according  to  methods  devised  by  the  Departw 
Agriculture  is  shown  by  the  reports  of  practical  farmers  to  » 
distinct  advantage  when  used  under  circumstances  that  will  |« 
benefit. 
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U.  S.  Department  of  Agriculture, 

Bureau  or  Plant  Industry, 

Office  of  the  Chief, 
Wa%hin<jtony  D.  CI,  January  26,  1906. 

Sir:  I  have  the  honor  to  transmit  herewith  and  to  recommend  for 

1  hi i cation  as  a  Farmers'  Bulletin,  to  replace  Bulletin  No.  31,  Alfalfa 

•  Lucern,  the  manuscript  of  an  article  on  Alfalfa  Growing  prepared 

r  Mr.  A.  S.  Hitchcock,  of  the  Office  of  Grass  and  Forage  Plant 

tvestigations  of  this  Bureau,  under  the  direction  of  the  Agrostologist 

Charge. 

The  successful  cultivation  of  this  crop  by  individual  farmers  in 

most  every  State  in  the  Union,  together  with  the  attention  it  has 

ceived  in  the  agricultural  press  and  in  the  publications  and  cor- 

spondence  of  the  Department  of  Agriculture  and  the  State  experi- 

ent  stations,  has  created  remarkable  interest  in  alfalfa  growing  in  the 

astern  States,  where  until  recently  this  crop  has  been  grown  on  a 

dd  scale  in  only  a  few  localities.     The  cultivation  of  alfalfa  is  perhaps 

treading  more  rapidly  at  the  present  time  than  is  the  case  with  any 

her  crop  in  the  country,  and  the  demand  for  information  concerning 

is  correspondingly  urgent.    This  bulletin  has  been  prepared  to  meet 

lis  demand.     Special  effort  has  been  made  to  secure  data  applicable  to 

e  Eastern  and  Southern  States,  where  experience  with  the  crop  is 

ost  limited. 

In  the  preparation  of  this  bulletin  much  valuable  information  has 

>en  secured  from  the  various  State  experiment  stations  and  from 

rmers  all  over  the  country  who  have  had  experience  with  alfalfa 

•owing. 

Respectfully,  B.  T.  Galloway, 

Chief  of  Bureau. 
Hon.  James  Wilson, 

Secretary  of  Agriculture* 
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ALFALFA  GROWING. 


HISTOBY. 


Alfalfa  (Medicago  sativa)  has  been  cultivated  as  a  forage  plant  for 
nore  than  twenty  centuries.  It  is  a  native  of  western  Asia,  was  cul- 
ivated  by  the  ancient  Greeks  and  Romans,  and  its  cultivation  has 
3een  maintained  in  the  Mediterranean  region  down  to  the  present 
;ime.  From  Spain  it  was  introduced  into  Mexico  at  the  time  of  the 
Spanish  invasion  and  thence  to  the  west  coast  of  South  America,  and 
in  1854  to  California.  It  rapidly  spread  over  the  irrigated  districts 
>f  the  western  half  of  the  United  States,  where  it  is  now  cultivated 
ilmost  to  the  exclusion  of  other  forage  plants;  but  success  was 
obtained  in  the  eastern  half  of  the  United  States  in  a  few  localities 
only,  such  as  central  New  York;  Carver  County,  Minn.;  southern 
Michigan;  Lake  County,  111.;  and  Hamilton  County,  Ohio. 

NAME  OF  PLANT. 

The  Arabic  name  "alfalfa"  is  the  one  by  which  the  plant  has  been 
known  in  Spain,  and  this  name  accompanied  the  plant  when  it  was 
carried  to  Mexico  and  the  western  United  States.  The  plant  is  now 
generally  known  in  this  country  under  the  name  alfalfa,  although  it  is 
called  lucern  (lucerne,  or  luzerne)  in  central  Europe  and  in  certain  por- 
tions of  the  United  States,  where  it  was  locally  introduced  from  central 
Europe.  It  is  also  called  lucern  in  Utah  and  adjacent  parts  of  Idaho 
and  Wyoming,  where  the  name  is  pronounced  with  the  accent  on  the 
first  syllable. 

DESCRIPTION  OF  THE  PLANT. 

Alfalfa  is  an  upright,  perennial  plant,  somewhat  resembling  red 
clover,  but  the  purple  flowers  are  in  a  long  cluster  rather  than  in  a 
compact  head.  These  clusters  are  scattered  all  over  the  plant  instead 
of  being  borne  on  the  upper  branches,  as  in  clover.  The  pods  and 
seeds  are  shown  in  figures  1  and  2. 
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The  plant  has  a  long  taproot,  which  descends  to  s  great  depth  where 
the  soil  permits.  At  the  surface  of  the  soil  is  soon  formed  a  strong 
crown  from  which  spring  the  new  stems,  as  shown  in  figure  3. 

Young  plants  of  sweet  clover  {MelUotw  alba)  closely  resemble 
alfalfa,  for  which  they  are 
often  mistaken.  In  later 
stages  the  sweet  clover  is 
easily  distinguished  by  its 
•  tall  growth,  biennial  habit, 
and  white  flowers.  A  seed- 
ling plant  of  alfalfa  is  shown 
in  figure  4. 

TTT&XE8TAH  at.tatta 

A  few  years  ago  the  De- 
partment of  Agriculture  im- 
ported from  northern  Tur- 
kestan a  variety  of  alfalfa, 
which  was  distributed  for  , 
trial  to  several  experiment  I 
stations  and  a  number  of  in- 
dividual growers  in  various 
parts  of  the  United  States. 
This  alfalfa,  now  generallj 
known  as  Turkestan  alfalfa, 
was  found  growing  in  semt- 

Fio.  1.— AllRlfa:  n.ft.  seed  pod:  f,  seed.  .,  .    °  ?       ,         , 

and  regions,  and  shown 
great  resistance  to  drought.  The  results  of  the  experiments  in  thb 
country  show  that  it  is  somewhat  more  resistant  to  drought  thu 
the  kinds  already  grown,  and  is  probably  better  adapted  than  the  i 
ordinary  kind  to  dry  regions  where  alfalfa  must  be  grown 
irrigation.  The  Department 
is  unable  to  supply  more  seed 
of  this  variety,  as  the  origi- 
nal importation  is  exhausted. 
Several  seedsmen  advertise 
Turkestan  alfalfa,  but  the 
seed  that  is  advertised  has 
not  been  given  comparative 

tests  to  determine  its  value.  rw.s.-«fcifc*ea{. 

Such  value  depends  largely  upon  the  part  of  Turkestan  from  what 
the  seed  is  obtained;  for  Turkestan  is  a  large  country  and  not  all  * 
alfalfa  grown  there  is  of  a  particularly  drought-resistant  sort. 


ffhere  alfalfa  must  be  grown  wil 

#af*| 
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DISTBIBTTTION  AND  AMOTOT  OF  CROP. 

'he  distribution  of  the  alfalfa  crop  for  1899,  shown  upon  the  map, 
ire  5,  was  compiled  from  the  reports  of  the  Twelfth  Census,  and 
*  prepared  by  placing  in  each  county  of  the  United  States  one  dot 
each  thousand  acres  grown  in  that  county.  Since  1899  the  acreage 
t  of  the  Mississippi  River  has  considerably  increased. 

ACBEAGE  AND  YIELD. 

?he  following  figures  are  taken  from  the  report  of  the  Twelfth 
isus,  which  gives  the  statistics  on  alfalfa  for  1899,  the  most  recent 
Lilable  for  the  entire  country.  There  were  96,114  farms  reporting 
acreage  of  2,094,011,  upon  which  was  produced  5,220,671  tons  of 
*Ifa  hay,  an  average  yield  of  nearly  2.5  tons  per  acre. 

Alfalfa  production  in  United  State*  in  1899. 


Divisions. 


th  Atlantic  division 
th  A  thin  tic  di  virion 
th  Central  division . 
th  Central  division . 
item  division 


Total 


Average 

AcreH. 

Tons. 

yield  per 
acre. 

6,236 

13,776 

2.2 

1,087 

1,618 

1.6 

415,666 

936,130 

2.3 

41,537 

74,876 

1.8 

1,629,595 

4, 194, 272 

2.6 

2,094,011 


6,220,671 


a2.5 


a  General  average. 


The  six  States  having  over  100,000  acres  of  alfalfa,  given  in  the 
der  of  acreage  and  yield,  are  as  follows: 

States  producing  most  alfalfa. 


States. 


orado  . 
Ifornia 
h 


riNifl . . . 
ho  ... 
braska 


*   - 

—  —  — 

Acres. 
466,237 

Tons. 

1,107,471 

298,898 

838,730 

268,229 

681,515 

267,376 

601,624 

160,029 

426,706 

115,142 

275,334 

Average 
yield. 


2.2 
2.8 
2.5 
2.2 
2.6 
2.4 


The  highest  average  yield  reported  for  any  one  State  is  that  of 
ashington,  which  has  an  acreage  of  35,166,  with  an  average  yield  of 
I  tons  per  acre. 

The  larger  part  of  the  alfalfa  crop  is  grown  in  the  western  division, 
pecially  in  the  arid  regions  where  irrigation  water  can  be  supplied, 
lore  are  many  localities  in  the  arid  and  semiarid  regions  where  the 
eal  conditions  are  such  that  alfalfa  may  be  grown  without  irrigation, 
it  the  amount  thus  cultivated  is  relatively  unimportant. 
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ALFALF A  EN  THE  GREAT  PLAINS. 

The  necessity  for  a  leguminous  bay  crop  in  the  Great  Plain*  nr- 
just  west  of  where  red  clover  could  be  successfully  grown  earfr  ir-' 
the  attention  of  farmers  £•* 
to  alfalfa,  which  tu  alr-v 
cultivated  in  the  irrigs 
valleys  lying  east  of  :-• 
Rocky  Mountains.  At  o 
the  efforts  to  grow  thi-  [«.: 
upon  the  uplands  wen  ' 
partially  successful  It « 
found  necessary  to  fit*  H" 
ticular  attention  totbr  ?:■:■ 
aration  of  the  soil  for ". 
seed  bed.  At  the  pre* 
time  alfalfa  is  grows  ■ 
the  uplands  without  inv? 
tion,  in  Texas,  OkWwc*. 
Kansas,  and  ceotiil  V 
braska,  as  far  west  *■  -■ 
one  hundredth  meriiu. 
The  range  of  successful  '- 
tore  is  being  gradually  « 
tended  northward  in  " 
belt,  and  doubtless  by  an. 
of  northern -grown  swd  i 
falfa  may  ultimately  • 
pushed  to  the  Canau- 
line. 

Indeed,  this  crop  i*  ►  • 

grown  with  fair  su«*»  ■ 

the  experiment  station.-  ■ 

Brandon,  Manitoba,  aoi  - 

nB.a-AibiM.syMn  old.  dim,  Head,  Assimbob.  r 

at  various  places  in  British  Columbia  and  Alberta. 

ALFALFA  IN  THE  EASTERN  STATES. 

Although  alfalfa  has  been  grown  for  a  long  time  on  a  small  x*i  -' 
many  localities  in  the  Eastern  States,  it  is  only  within  a  few  year?t> 
serious  attempts  have  been  made  to  extend  its  culture  and  pirn  ' 
among  the  important  forage  crops  of  this  region.  Alfalfa  is  now  i* " 
grown  successfully  on  a  field  scale  in  the  alluvial  black  bottom  l»i- 
tbe  Red  River  in  Louisiana,  the  Mississippi  River  from  southern  ^ 
souri  to  New  Orleans,  the  Yazoo  delta  in  Mississippi,  the  black  («■ 
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>elt  of  Mississippi  and  Alabama,  the  bluegrass  region  extending 
i  Tennessee  to  New  York  and  Iowa,  and  various  isolated  but  favor- 
localities  elsewhere.    The  attempts  to  grow  alfalfa  in  New  Eng- 

baye  been  successful  in 
oniparatively  few  cases. 

fact,  however,  that  in 
it    cases  these  attempts 

been  followed  by  suc- 

shows  that  the  alfalfa 

in  this  region  may  be 
•eciably  extended  when 
conditions  required  for 
rowth  are  better  known, 
ry  year  sees  an  extension 
h  ward  of  thealfalfaarea 
M  innesota,  Wisconsin, 
New  York.  A  particu- 
/  hardy  strain  has  been 
A-ri  in  Carver  County, 
n.,  for  a  number  of 
-s.  The  Minnesota  Ex- 
inent  Station  has  found 
.  the  seed  from  this  strain 
is    satisfactory    results, 

confirms  the  statement 
:  alfalfa  can  be  acclima- 
d      in      regions     much 

her  north  than  where  it 
now  commonly  grown. 
alfa  is  a  standard  forage 
p  in   the  limestone  dis- 

t»  of  southern  Ontario, 

i  is  grown  here  and  there  FWi  *— Al[,lfa  «**U|w-  •  "e61"  old- 

far  north  as  Ottawa  and  southern  Quebec.     In  Nova  Scotia  it  can 

grown,  but  the  soil  conditions  are  unfavorable,  and  it  does  not 
apete  with  red  clover. 

CONDITIONS  KEQUIKXD  B7  ALFALFA. 

OLDCATE. 

in  mountain  regions  alfalfa  growing  is  limited  at  high  altitudes  by 
'.  low  winter  temperature  and  also  by  the  low  mean  summer  tem- 
rature,  the  limit  varying  from  3,000  feet  in  the  north  to  about  8,000 
it  in  the  south.     Along  the  northern  border  alfalfa  culture  is  lim- 
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ited  by  the  low  winter  temperature.     Northern-grown  seed  L«  r 
hardy  than  southern-grown  seed,  and  by  gradual  acclimatizitk 
limit  of  the  alfalfa  belt  will  be  gradually  pushed  north wari 
result  may  be  aided  by  the  introduction  from  the  Old  World  of  *" 
already  accustomed  to  a  cold  climate,  Ss  has  been  illustrated  •■- 
importation  some  years  ago  by  this  Department  of  a  variety  free : 
ern  Turkestan  known  as  Turkestan  alfalfa,  which  showed  iteelf 
adapted  to  dry  regions  than  the  strains  already  grown  in  this  <  -. 
But  other  conditions  modify  the  effect  of  the  winter  season.    \ 
nate  freezing  and  thawing  tend  to  loosen  the  growing  plant*  tod ; 
them  out.     This  action  is  not  so  likely  to  take  place  on  an  (•'- 
where  the  plants  are  well  rooted.     Where  the  soil  is  cold  sod  « 


Fig.  5.— Map  showing  distribution  of  alfalfa  in  the  United  States  in 

1,000  acres. 


U0».    Baca  d 


ai: 


the  spring,  as  is  usually  the  case  in  New  England,  the  growth  of 
is  greatly  hindered,  and  this  is  given  as  one  of  the  chief  causes  <■* 
ure  by  experimenters  in  that  region.     Good  drainage  and  imp? 
ment  of  the  texture  of  the  soil  will  aid  in  preventing  such  failure 
Although  a  well-set  alfalfa  field  will  withstand  considerable  dn>u." 
yet  the  growing  of  alfalfa  is  limited  by  insufficient  rainfall  tinier  * 
can  be  supplied  by  irrigation.     In  general,  alfalfa  require*  ah  -•  • 
inches  annual  rainfall.     In  the  southern  portion  of  the  United  >:* 
more  than  this  is  necessary,  and  in  the  North,  on  account  of  the  <*•• 
climate,  a  less  amount  may  be  sufficient.     Much  also  depends  upon  v 
distribution  of  the  rainfall,  the  water-holding  capacity  of  the  «oi' 
depth  to  permanent  moisture,  the  presence  of  seepage  water  •• 
neighboring  slopes,  and  other  local  or  climatic  conditions  which  a'- 
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poration  or  the  available  water  supply  through  the  growing 
3n,  so  that  it  is  impossible  to  state  the  necessary  rainfall  in  other 
an  approximate  manner. 

SOIL. 

tvorable  conditions. — Alfalfa  grows  best  in  a  well-drained,  loamy 
with  a  subsoil  sufficiently  open  to  allow  the  roots  to  penetrate  to  a 
iderable  depth;  yet  an  examination  of  the  soil  in  the  various 
If  a.  districts  shows  that  there  is  a  much  wider  variation  in  the  soil 
iitions  than  has  been  generally  supposed.  In  the  irrigated  regions 
soil  is  usually  adapted  to  the  growth  of  alfalfa  and  little  difficulty 
xperienced  in  obtaining  successful  stands.  However,  like  other 
its,  alfalfa  suffers  if,  from  improper  methods  of  irrigation,  the  soil 
>mes  too  strongly  impregnated  with  alkali.  Old  alfalfa  fields  may 
arently  withstand  considerable  quantities  of  alkali,  because  the 
p-seated  roots  may  be  drawing  their  supply  of  water  from  lower 
ta,  where  there  is  less  alkali. 

ffect  of  alkali. — The  relation  of  alfalfa  to  alkali  soil  has  been  inves- 
ted by  the  California  Experiment  Station.     It  was  found  that  the 
trance  of  salt  solutions  in  the  soil  by  young  alfalfa  plants  is  about 
ollows,  which  represents  the  amount  of  alkali  in  an  acre  of  soil  for 
upper  2  feet:  Sodium  carbonate,  1,200  pounds;  sodium  chloride, 
pounds;  sodium  sulphate,  1,200  pounds.     Well-established  plants 
able  to  withstand  a  much  larger  proportion  of  mineral  salts.     An 
alfalfa  field  in  good  condition  was  examined,  in  which  the  alkali 
sent  in  the  upper  6  feet  of  an  acre  was:  Sodium  carbonate,  3,000 
inds;  sodium  chloride,   6,000    pounds;  sodium  sulphate,   102,000 
inds.     In  such  old  fields  the  plants  shade  the  soil  and  prevent  the 
face  evaporation  which  tends  to  bring  the  alkali  upward.     If  alfalfa 
o  be  sown  upon  alkali  soil,  the  alkali  should  be  first  leached  down- 
rd  by  one  or,  if  necessary,  two  thorough  irrigations  before  plant- 
;.     With  the  alkali,  or  at  least  the  excess  of  it,  kept  below  5  or  6 
t  by  proper  irrigation  the  alfalfa  will  thrive. 

kcidity  of  soils  and  other  unfavorable  conditions. — In  the  eastern 
kf  of  the  United  States,  where  irrigation  is  seldom  practiced  with 
s  crop,  the  character  of  the  soil  is  directly  or  indirectly  closely 
ated  to  the  successful  cultivation  of  alfalfa.  The  Missouri  Experi- 
•nt  Station  has  shown  that  an  acid  soil  is  unfavorable  to  this  crop,  a 
5t  which  has  been  corroborated  by  the  experience  of  growers  in  the 
st.  This  unfavorable  condition  can  be  corrected  by  the  application 
lime,  the  amount  depending  upon  the  degree  of  acidity.  It  may  be 
any  given  case  that  the  unfavorable  factor  is  not  the  acidity  of  the 
tl,  but  compact  texture,  lack  of  aeration,  or  some  other  condition 
rich  is  corrected  by  the  incorporation  of  lime  or  the  accompanying 
lage. 
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Heavy  clay. — In  the  Southwest,  as  in  Arizona,  where  the  soil  wr 
freezes  and  all  moisture  must  be  supplied  by  irrigation,  and  the  i** 
are  often  pastured,  alfalfa  can  not  be  successfully  grown  on  her* 
clay  soils.  Farther  north  in  the  irrigated  district,  where  the  hv 
freeze  deeply  or  where  the  rainfall  is  sufficient  to  start  the  yoax 
alfalfa,  it  can  be  successfully  grown  on  heavy  clay  soils.  In  fr 
irrigated  alfalfa  regions  temperature  conditions,  rainfall,  and  pastm*? 
are  all  important  in  determining  the  suitability  of  a  soil  for  this  cr* 

Excess  of  water. — An  excess  of  water  in  the  soil  is  a  very  onfaronl 
condition  for  alfalfa.     Where  the  water  level  is  near  the  surfer.  - 
where  the  surface  water  from  heavy  rains  is  unable  to  drain  off  rapid!*. 
alfalfa  usually  fails.     For  this  reason  an  alfalfa  field  is  injured 
being  submerged  from  an  overflow,  or  even  killed  if  the  water rena1* 
over  the  surface  for  too  long  a  period.     Experience  has  shown  tb? 
when  covered  by  clear  running  water  the  injury  is  much  les*  tk 
when  a  sediment  is  deposited  or  the  water  is  stagnant    Ordinal 
alfalfa  will  not  withstand  an   overflow  of  more  than  a  few  di« 
Flooding  in  the  winter  is  less  injurious  than  during  the  gn>«:~! 
season.     On  irrigated  fields  injury  often  follows  from  the  accuL  < 
tion  of  water  in  depressions  after  a  flooding.     The  alfalfa  is  kilW  ■ 
in  these  spots  and  noxious  weeds  gain  a  foothold. 

Nature  of  subsoil. — It  is  generally  stated  that  alfalfa  requires  a  pw  * 
subsoil,  but  this  statement  must  be  modified.  If  the  subsoil  L«  **' 
the  surface  and  is  of  such  a  nature  as  to  prevent  the  entrance  of  ru 
alfalfa  roots,  alfalfa  will  probably  fail;  but  many  of  the  *m*~ 
impervious  subsoils  allow  the  roots  to  penetrate.  The  effect  of' 
subsoil  seems  to  depend  on  how  it  affects  drainage  and  upon  tb*,!  < 
ture  and  fertility  of  the  surface  soil.  The  reports  of  successful  air- 
fields upon  subsoils  of  gumbo,  hardpan,  and  stiff  clay  are  too  nonxr  - 
to  disregard.  Near  Syracuse,  N.  Y.,  there  is  an  alfalfa  field  gro^\ 
upon  a  rocky  hill  where  the  coating  of  soil  is  only  2  to  4  inch* 
depth.  The  success  under  such  apparently  adverse  condition?  L*  - 
to  the  fact  that  the  roots  are  able  to  penetrate  the  numerous  vert  • 
cracks  in  the  rock. 

Heed  of  fertility. — An  important  condition  and  one  which  u>  i *> 
to  be  lacking  in  many  of  the  worn-out  eastern  soils  is  fertility.   I* 
very  essential  that  the  soil  be  in  the  condition  usually  described  * ; 
tile.     This  refers  not  only  to  the  presence  of  the  required  miners 
ments  but  to  humus  and  to  a  favorable  texture.     It  is  not  worth  * 
attempting  to  grow  alfalfa  upon  sterile  soil.     Such  soil  shoo! 
enriched  by  the  addition  of  barnyard  manure  or  other  fertilizer  • ' 
the  plowing  under  of  leguminous  crops.     Compact,  cold,  or  wet  - 
unfavorable  to  the  growth  of  alfalfa,  and  such  soil  should  be  a**' 
and  thoroughly  aerated  by  cultivation  to  reduce  it  to  the  proper  '-" 
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?.  Sandy  soil  is  usually  not  well  adapted  to  alfalfa,  partly  because 
nay  be  sterile,  lacking  in  humus,  or  too  loose  in  texture.  If  a  stand 
>nce  obtained  the  crop  may  not  suffer  from  lackof  moisture,  as  there 
isitally  a  water  supply  below  the  surface.  In  the  Southern  States 
id j-  soil  is  so  favorable  to  the  growth  of  crab  grass  and  other  weeds 


a  of  nitrogen  -fixing  bacteria  on  the  roots  of  alfalfa. 


t  alfalfa  is  soon  choked  out.  In  general,  it  is  well  to  prepare  sandy 
I  by  incorporatiDg  humus  and  fertilizing  and  by  suitable  culture  to 
e  from  weeds. 

NITBOaEN-GATHKRINa  NODT/LK8. 


t  is  well  known  that  alfalfa,  in  common  with  other  legumes,  has 
>n  its  roots  nodules  or  tubercles  (fig.  6)  produced  by  certain 
teria  with  whose  aid  the  plants  are  enabled  to  obtain  a  supply 
atmospheric  nitrogen.     By  the  decay  of  these  nodules  the  soil 


16 

becomes  richer  in  nitrogen.  Though  alfalfa  can  grow  without  tV 
presence  of  these  bacteria,  especially  if  the  soil  is  rich  and  therv- 
an  abundant  supply  of  nitrogen;  yet  under  normal  field  conditio 
the  growth  is  much  more  vigorous  when  these  organism*  atepw* 
ent,  as  indicated  by  the  nodules  upon  the  roots.  The  seedling  pta* 
are  infected  or  inoculated  from  the  soil  if  the  organisms  aw  pr* 
ent.  Where  these  are  not  already  present  it  is  necessary  to  inf- 
late the  plants  artificially  in  order  to  produce  the  best  result*.  TV 
can  be  done  by  scattering  upon  the  field  soil  from  an  infected  fiek!  •  * 
by  placing  the  bacteria  directly  upon  the  seed  before  sowing.  7* 
latter  procedure  has  been  rendered  practicable  by  the  use  of  p^ 
cultures,  a  method  perfected  in  the  Laboratory  of  Plant  Phr*i4*«p 
of  the  Bureau  of  Plant  Industry  of  the  Department  of  Agriculto* 

Throughout  the  region  west  of  the  Mississippi  River  and  a  cnc~ 
erable  portion  of  the  Eastern  States  this  organism  seems  to  he  limit 
widely  spread  in  the  soil.     At  the  Illinois  Experiment  Station  it  iu 
been  shown  that  the  organism  upon  the  roots  of  the  sweet  or  Botti^ 
clover  (Melilotiix  alba)  produces  the  same  effect  upon  alfalfa  t>  t 
alfalfa  organism  itself.     Since  this  plant  is  widely  introduced  *  » 
weed  in  most  of  the  region  east  of  the  Rocky  Mountains,  the  chit- 
are  good  for  natural  inoculation  in  many  cases.     Experiment  t 
the  North  Carolina  Experiment  Station  seem  to  show  that  the  «? 
organisms  occur  upon   the  roots  of  bur  clover.     Nevertheless  t* 
natural  inoculation  upon  the  first  crop  may  not  be  sufficient  frr  - 
needs.     This  appears  to  be  shown  by  the  fact  that  better  result*  •■ 
likely  to  follow  successive  sowings  upon  the  same  land.     Bat  it>  • 
case  it  must  be  borne  in  mind  that  artificial  inoculation  of  the.***!6 ' 
supply  only  one  of  the  necessary  conditions  and  will  not  prevent  N 
ure  from  other  causes. 

A  Farmers'  Bulletin,  No.  214,  on  this  subject  (Beneficial  B*ct*~ 
for  Leguminous  Crops)  can  be  obtained  without  cost  upon  applkat* 
to  the  Secretary  of  Agriculture. 

CULTIVATION. 

PREPARATION  OF  THE  BOIL. 

• 

It  is  very  important  that  especial  attention  be  given  to  the  pwf** 
tion  of  the  soil  upon  which  it  is  proposed  to  sow  alfalfa.     Not  to- 
provided  with  creeping  roots  or  stems,  the  plants  will  not  spread  ** 
the  case  with  such  grasses  as  Kentucky  bluegrass  or  Bermuda  ?r-* 
The  individual  plants  become  larger  each  year  by  the  increa>intf* 
of  the  crown,  but  bare  spaces  in  a  field  will  not  be  filled  in  ext+}i 
new  seed  may  be  sown.     Furthermore,  the  young  alfalfa  plant  im,1 
tender  and  is  easily  crowded  aside  or  choked  out  by  weeds  or  cb*» 
in  its  growth  by  lack  of  moisture  or  by  other  unfavorable  cooditi 
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*  these  reasons  it  is  highly  desirable  that  a  perfect  stand  be  obtained 
the  original  seeding. 

apply  of  plant  food. — The  soil  conditions  required  for  the  best 
wth  of  alfalfa  have  already  been  pointed  out.  Assuming  these 
ditions,  it  is  still  necessary  that  the  soil  should  be  fairly  free  from 
»ds,  especially  such  as  are  known  to  interfere  seriously  with  alfalfa. 
case  the  soil,  from  overcropping  or  natural  sterility,  is  not  suffi- 
ltly  fertile,  it  will  be  necessary  to  add  fertilizer  in  some  form.  It 
therefore,  desirable  to  commence  the  preparation  of  the  soil  at 
it  a  year  previous  to  sowing  the  alfalfa  seed.  The  preceding  crop 
uld  be  one  which  requires  cultivation  such  as  corn,  cotton,  or  roots. 
»  rotation  may  be  such  that  if  the  alfalfa  is  sown  in  the  fall  there  is 
e  in  the  summer  to  plow  the  land  and  allow  it  to  lie  fallow.  The 
jds  may  then  be  destroyed  as  they  germinate,  by  occasional  harrow- 
s.  Although  alfalfa  can  obtain  its  supply  of  nitrogen  from  the  air 
?.n  the  plants  are  well  started,  it  is  necessary  that  the  soil  should 
tain  plenty  of  this  element  at  the  time  of  sowing,  in  order  to  start 

young  plants  with  a  vigorous  growth.  The  fertilizer  which  will 
oinplish  the  purpose  most  quickly  and  most  satisfactorily  is  good 
nyard  manure,  free  from  weed  seeds.     It  is  better  to  apply  this  to 

land  at  the  time  of  growing  the  preceding  crop,  as  the  manure 
n  has  time  to  decompose  and  become  available.     Barnyard  manure 

only  supplies  nitrogen  and  other  elements,  but  it  supplies  humus 
:he  soil,  and  thus  places  it  in  a  better  physical  condition.  In  place 
mpplying  the  elements  of  fertility  by  an  application  of  manure  the 
rogen  and  humus  may  be  supplied  by  growing  a  suitable  leguminous 
p,  such  as  red  clover  or  Canada  field  peas  in  the  North,  cowpeas 
soy  beans  in  the  South.  The  foregoing  may  be  summed  up  in  the 
Lement  that  the  soil  should  be  fertile  and  free  from  weeds. 
'lowing  and  harrowing. — The  mechanical  preparation  of  the  soil 
nediately  preceding  sowing  depends  much  on  its  condition.  For 
t  results  the  field  should  be  prepared  as  for  a  garden.  There  are 
ulities  in  the  western  half  of  the  United  States  where  the  soil  is  of 
h  a  nature  that  plowing  is  not  necessary,  especially  if  the  field  can 
irrigated;  but  in  the  Eastern  States  plowing,  thorough  harrowing, 
I  the  use  of  the  disk,  roller,  or  plank,  according  to  circumstances,  is 
l>e  advised.  Subsoil ing  has  been  recommended,  but  this  is  usually 
lecessary.  In  the  dry  regions,  where  the  subsoil  is  compact,  sub- 
ling  will  increase  the  water-holding  capacity  of  the  soil.  If  the 
I  is  wet  by  rain  after  being  prepared,  and  is  then  harrowed  as 
»n  as  it  can  be  worked,  there  should  result  an  excellent  seed  bed  to 
eive  the  alfalfa. 

It  is  not  best  to  sow  alfalfa  on  freshly  plowed  land,  for  a  loose  seed 
]  is  unfavorable  to  the  young  plants.     One  or  two  good  rains  before 
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seeding  improve  the  condition  of  the  seed  bed.     It  should,  of  ono 
be  harrowed  as  soon  as  in  condition  after  each  rain,  to  keep  h  fv 
baking  before  seeding.     Alfalfa  should  not  be  sown  on  a  field  that  -• 
just  had  a  green  crop  turned  under.     Time  should  be  allowed  U« 
new  material  to  decay  and  for  the  acid  to  be  worked  out  by  one  or  r. 
good  rains. 

TIME  FOB  SOWING. 

In  the  Northern  States  and  in  the  irrigated  regions  of  the  West  alfi'* 

is  usually  sown  in  the  spring.     In  the  Southern  States  sowing  i«  _- 

erally  done  in  the  summer  or  fall  or  very  early  in  the  spring.    A* 

been  pointed  out,  one  of  the  greatest  enemies  of  young  alfalfa  U  *** 

and  spring  sown  alfalfa  is  more  likely  to  be  choked  out  during 

summer  by  weedy  grasses,  such  as  crab  grass,  than  is  that  *••*-.  ~ 

the  summer.     Toward  the  northern  limit  of  the  alfalfa  belt,  bow*- 

the  seasons  are  shorter  and  the  plants  may  not  be  sufficiently  *ut- 

to  survive  the  winter  in  case  the  seeding  is  done  in  the  fall.    Fnrr^ 

more,  the  time  of  sowing  is  likely  to  be  influenced  by  the  rot*: 

of  crops  practiced  upon  the  farm.     Where  a  spring  crop  can  be;;-  i 

and  removed  in  time  to  allow  sowing  the  alfalfa  in  the  summer  i 

is  no  loss  of  the  use  of  the  soil;  but  in  the  far  North  this  does  not •„ 

the  alfalfa  sufficient  time  to  prepare  for  winter.     In  case  alfalfa  ? 

be  sown  in  the  spring  in  the  Southern  States,  the  sowing  AvxC* 

done  as  early  as  possible.     Fall  sowing  frequently  fails  in  tht-  *> 

from  untimely  drought.     In  such  cases  the  land  may  be  re**o 

early  spring. 

SOWING  WITH  A  OTBSE  OBOP. 

As  a  usual  thing,  at  least  from  the  standpoint  of  the  alfalfa  croj 
is  best  to  sow  the  alfalfa  alone;  but  it  is  customary  in  many  loca'  *  - 
to  sow  with  grain.     If  the  conditions  are  well  suited  to  the  gro«: 
alfalfa  the  stand  may  not  be  materially  injured,  and  there  i*  £* 
the  crop  of  grain;  also  the  weeds  are  kept  down  while  the  all* 
getting  started.     Usually,  however,  there  is  a  loss  of  alfalfa, 
resulting  stand  being  less  satisfactory  than  when  the  alfalfa  i*  - 
alone.     Whether  this  loss  is  sufficiently  compensated  by  thv  z~ 
crop  must  be  decided  by  the  grower.   If  the  crop  of  alfalfa  the  ^ 
year  is  as  good  as  if  it  had  been  sown  alone,  the  grain  crop  ha<  **' 
gained  where  the  sowing  was  done  in  the  spring;  but  if  the  *tac 
injured  such  a  gain  would  not  compensate  for  this  loss,  as  a  r 
stand  can  rarely  be  improved.   A  more  satisfactory  method,  whrn  "■' 
sowing  is  advisable,  is  to  grow  the  grain  crop  in  the  spring  ami , 
pare  the  soil  anew  for  the  alfalfa.     In  the  irrigated  districts,  ♦- 
cially  in  certain  parts  of  California,  barley  is  commonly  used  ■ 
nurse  crop.     Beardless  barley  has  been  recommended  for  use  t  * 
Eastern  States  where  a  nurse  crop  is  often  satisfactory.     Whafc" 
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n  is  used  the  sowing  should  be  comparatively  light,  so  as  not  to 
ther  the  alfalfa.  If  the  grain  crop  threatens  to  be  too  heavy  it 
ild  be  mowed  for  hay. 

AMOUNT  OF  SEED  AND  METHOD  OF  SOWING. 

he  seed  may  be  sown  broadcast  or  with  a  grain  drill.  The  drill 
the  advantage  of  distributing  the  seed  more  evenly  over  the  sur- 

than  is  likely  to  be  the  case  with  hand  sowing  and  of  placing  the 
i  at  a  uniform  depth.  It  has  the  disadvantage  of  placing  the  seed 
deep  unless  special  precautions  are  taken.  In  dry  regions  drill- 
is  often  an  advantage,  as  it  places  the  seed  in  contact  with  mois- 
!.  If  drilling  is  employed  in  moist  soil  the  shoes  should  barely 
^h  the  soil.  The  seed  is  then  covered  sufficiently  by  the  chain, 
el,  or  other  accessory  that  follows  the  shoe. 

There  alfalfa  is  sown  broadcast  it  is  best  to  use  a  mechanical  sower, 
1  as  a  wheelbarrow  seeder,  as  the  seed  is  distributed  more  evenly. 

seed  should  be  well  harrowed  in,  or  it  may  be  covered  by  means 

plank  drag. 

he  amount  of  seed  usually  recommended  is  20  pounds  per  acre 
m  sown  broadcast,  and  a  less  quantity  (about  15  pounds)  when 
n  with  a  drill.  If  the  seed  is  of  good  quality,  the  soil  in  fine 
i,  and  the  conditions  for  germination  are  favorable,  less  than  20 
nds  may  suffice.  Under  exceptional  conditions  successful  stands 
e  been  obtained  with  5  or  6  pounds.  Some  growers  use  more  than 
wunds,  even  30  or  35  pounds,  but  this  amount  seems  excessive, 

should  be  used  only  when  necessary  to  counteract  the  effect  of 
rly  prepared  soil  or  other  unfavorable  conditions.  Although  a 
k  stand  may  be  an  advantage  in  choking  out  weeds,  yet  for  the 
elopment  and  subsequent  vigor  of  the  plants,  it  is  better  to  have  a 
iner  but  uniform  stand.  The  individual  plants  then  have  room  to 
elop  a  strong  crown  with  the  accompanying  extensive  root  system. 

TREATMENT  OF  AN  ALFALFA  FIELD  THE  FIBST  SEASON. 

taring  the  first  season  following  spring  sowing  the  field  should  be 
iped  with  a  mowing  machine  at  intervals  to  keep  down  weeds,  if 

latter  show  a  tendency  to  choke  out  the  alfalfa.  If  this  is  not 
essary  and  the  alfalfa  has  made  a  vigorous  growth,  a  light  crop  of 

may  be  obtained,  or  under  favorable  conditions  even  a  second 
p.  In  those  parts  of  the  South  where  the  conditions  are  favorable 
•  crops  should  be  obtained  the  first  season  after  spring  sowing.  At 
iontown,  Ala.,  three  crops  have  been  cut  the  first  season  from 
rch  seeding.  Usually,  however,  returns  can  not  be  expected  the 
t  season  from  spring  sowing,  without  irrigation,  except  in  the 
ith.  In  irrigated  districts  one  or  even  two  or  three  crops  may  be 
ained  the  first  season.     Some  growers  pasture  during  the  fall  after 
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■ 

seeding.  This  is  not  to  be  recommended  as  it  almost  always  i&i:-< 
the  stand,  either  by  the  trampling  or  the  close  grazing.  When  ilV. 
is  sown  in  the  spring  with  a  nurse  crop  no  attention  may  be  nwv.- 
after  cutting  the  grain  except  to  clip  the  weeds  if  these  become  tiW 
some.  In  clipping  to  keep  down  weeds  the  cutter  bar  of  the  eot* 
should  be  set  high,  as  the  seedling  plants  are  injured  by  closeclipp'. 

It  is  very  important,  particularly  in  the  Northern  States,  t«>  i!  r 
alfalfa  to  go  into  winter  with  a  good  growth — at  least  6  inch*  v. 
If  cut  too  late  in  the  fall  to  grow  a  good  winter  covering  it  m  • 
apt  to  suffer  from  winter  killing. 

If  the  alfalfa  is  sown  in  the  fall  no  attention  is  likely  to  be  Dere^" 
until  the  following  season,  when  it  is,  if  sown  early,  in  about  tbe*- 
stage  of  development  as  that  sown  the  previous  spring. 

SUBSEQUENT  TREATMENT  OF  ALFALFA  FIELD. 

Although  in  most  parts  of  the  country  alfalfa  does  not  reark  * 
maximum  development  until  the  third  or  fourth  season,  yet  the  tr  •• 
ment  after  the  first  season  is  similar  from  year  to  year.  AIM- 
primarily  a  hay  crop,  although  it  is  used  in  some  localities  and  m-* 
certain  conditions  for  soiling,  for  silage,  for  a  cover  crop  in  orvhr- 
and  for  pasturage. 

If  a  good  stand  is  obtained  from  the  original  sowing  no  further  tn*' 
ment  should  be  necessary  after  the  first  season  except  to  cut  tb*  * 
at  the  proper  time.     If  from  any  cause  the  alfalfa  should  die  <** 
spots,  or  if  the  original  stand  was  not  uniform,  or  the  field  stio 
require  rejuvenating  after  a  few  years  because  of  the  compart  <- 
the  best  remedy  for  any  of  these  difficulties  is  a  thorough  diskin: 
the  spring,  the  disks  being  set  so  as  to  split  the  crowns  vertia' 
Seed  may  be  sown  in  the  bare  spots  either  before  disking  or  at1 ' 
if  sown  after,  the  field  should  be  harrowed.     If  a  field  is  in  bad  m 
tion,  it  is  usually  best  to  plow  up  and  reseed.     It  scarcely  ever  fa" 
at  least  where  irrigation  is  not  practiced,  to  coddle  a  poor  star* 
alfalfa.     Many  growers  recommend  disking  every  spring,  even  ~* 
the  stand  is  good,  and  some  have  found  it  a  paying  practice  &•  •  * 
after  each  cutting.     Such  disking  will  often  prevent  the  encroach"  "' 
of  weeds.     In  the  Pastern  States  alfalfa  fields  sometimes  sufr"  • 
check  in  their  growth,  tend  to  turn  yellow,  and  otherwise  *h*f  ■ 
sickly  condition.     Oftentimes  this  condition  is  accompanied  1\»  » 
attack  of  the  alfalfa  rust  or  spot  disease  mentioned  in  a  later  p* 
graph.     The  best  remedy  for  such  a  condition  is  to  mow  tbe  fr 
The  vigorous  growth  thus  induced  may  overcome  the  diseased  condit? 

HLRIGATING  ALFALFA. 

As  has  been  previously  mentioned,  the  raising  of  alfalfa  by  tbe  > 
f  irrigation  is  confined  to  the  western  half  of  the  United  State*  -* 
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icstly  to  the  arid  regions.  The  irrigation  water  is  usually  supplied 
y  ditches  or  canals  which  in  their  turn  obtain  water  from  mountain 
roams.  In  a  few  localities,  such  as  southwestern  Kansas  and  south - 
:n  Texas,  irrigation  water  is  obtained  from  artesian  wells.  On 
•count  of  the  deleterious  effect  from  standing  water  it  is  essential  that 
falfa  fields  should  be  as  nearly  level  as  possible.  In  California, 
here  the  fields  are  slightly  sloping,  they  are  divided  into  suitable 
nail  areas  called  checks,  which  are  separated  by  low  dikes.  The 
leeks  at  different  levels  are  irrigated  separately,  thus  preventing 
ic  accumulation  of  water  upon  any  given  portion  for  too  long  a 
?riod.  Where  there  is  an  abundance  of  water  and  it  can  be  supplied 
;  will  throughout  the  season,  it  is  customary  to  irrigate  in  the  spring 
^fore  sowing  the  seed;  or,  in  the  case  of  an  established  alfalfa  field, 
>fore  growth  starts  and  again  after  each  cutting. 
It  is  said,  however,  that  greater  yields  are  obtained  if  the  flooding 
kes  place  before  the  hay  is  cut,  and  that  in  California  an  extra  cutting 
in  in  this  way  be  secured.  The  flooding  must  be  long  enough  before 
ltting  to  allow  the  field  to  dry  off  sufficiently,  or  injury  will  be  done  by 
ic  trampling  of  the  horses  during  mowing.  It  is  thought  that  there 
less  injury  from  scalding  when  the  water  is  applied  before  cutting. 
Minimum  of  water. — Where  the  amount  of  water  is  limited  a  much 
««  quantity  than  is  ordinarily  used  will  produce  paying  crops.  The 
inimum  amount  of  water  to  produce  a  crop  of  alfalfa  and  the  time 
which  the  water  should  be  applied  depend  upon  the  soil  and  climatic 
mditions.  Upon  this  point  there  is  little  available  experimental  data, 
elow  are  given  the  results  of  a  series  of  experiments  carried  on  in 
m»3,  by  the  Utah  Experiment  Station  in  cooperation  with  the  United 
tales  Department  of  Agriculture. 

Utah  experiment  on  amount  of  water  required  by  alfalfa. 
AMOUNT  OP  WATER  AND  DATE  OF  APPLICATION. 


Date  of  each  Irrigation  and  amount  of  water  applied. 


Firat. 


nel6. 
ne  29. 
ni»  16. 
tie  29. 
ne  15. 
»«•  20. 
Iv  8.. 
rif  20.. 
nelft. 
ne16. 
n*23. 
nel6. 
no  23. 
tie  16. 


Acre  in. 
3.360 
5.970 
5.070 
7.020 
5.030 
6.774 
12.490 
8.303 
6.320 
6.250 
6.250 
6.250 
6.610 
3.960 


Second. 


July  29 

July  29 

July8 

Julys 

July3 

July8 

Aug.  19 

July6 

July  6 

June  23 

July7 

July7 

July7 

July7 


Acre  in. 
3.359 
3.359 
5.036 
5.036 
5.100 
6.694 
12.506 
8.352 
6. 248 
4.280 
6.220 
6.220 
3.720 
8.720 


Third. 


Fourth. 


Aug.  19 
Aug.  6 . 
Aug.  19 
Aug.  1 . 
Aug.  19 


Acre  in. 


3.359 
5.003 
5.002 
5. 036 
6.682 


Aug.  24 . 


Acre  in. 


5.002 


Aug.  19 
Aug.  1 . 
June  30 
Aug.  15 
Aug.  6 . 
Aug.  15 
Aug.  6. 


8.362  I 
6.248  l 
5.705  ! 
6.250  t 
6.750  ! 
3.250  ; 
3.750  ' 


Aug.  29 
July  7.. 
Aug.  31 
Aug.  31 
Aug.  31 
Aug.  31 


6.250 
"5.230 
6.250 
6.250 
3.750 
3.750 


Total  of 

water 

applied. 


Acre  in. 
6.719 
12.688 
15. 109 
17.058 
20.168 
20.150 
25.002 
25.017 
25.066 
61.465 
24.970 
25.470 
17.330 
15.200 


i  This  plat  was  given  5  Inches  of  water  on  each  of  the  following  dates:  July  14,  July  22,  July  28, 
i*u.«t  4,  August  17,  August  25,  August  81,  September  8. 
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Utah  experiment  on  amount  of  water  required  by  alfalfa — Continued. 

DATE  OF  HARVE8T  AND  YIELD  OF  HAY. 


Date  of  harvest  and  yield  of  hay  at  each  cutting. 


First. 


Pounds. 

264 

June  26 

177 

261 

June  26 

204 

191 

175 

93 

99 

June  26 

224 

June  18 

176| 

170* 

147 

105 

June  18 

112* 

Second. 


Aug.  12 
Aug.  12 
Aug.  12 
Aug.  12 
Aug.  12 
Aug.  12 
Aug.  12 
Aug.  12 
Aug.  12 
Aug.  10 
Aug.  10 
Aug.  10 
Aug.  10 
Aug.  10 


Pounds. 
50* 
101 
68* 
108* 
86* 
74 
62 
44 
140 
177* 
136* 
141 
112* 
106 


Third. 


Pounds. 


Total 


Galen- 


Oct.  16. 
Oct.  16. 
Oct.  16. 
Oct.  16. 
Oct.  16. 


120* 
73| 
61 
46 
35 


Pounds. 
314* 
278 
329* 
312* 
276* 
249 
156 
143 
364 
474* 
3801 
349 
263* 
253* 


acre. 


1\ms. 
3.145 
2.780 
3.296 
3.125 
2.7ft 
2.410 
1.550 
L4» 
1640 
6.243 
5.017 
4. 5* 

tm 

3.  MO 


It  will  be  observed  that  the  maximum  crop  was  produced  by  apply- 
ing plenty  of  water  throughout  the  growing  season.  However,  it  is 
also  to  be  noted  that  a  much  less  quantity  of  water  when  applied  at 
intervals  of  three  or  four  weeks  produced  a  fair  crop.  Fifteen  and 
17  inches  of  water  applied  in  this  way  produced  more  than  half  as 
much  as  61  inches  applied  at  frequent  intervals.  Furthermore,  three 
irrigations  of  15  to  17  inches  produced  about  the  same  results  as  the 
same  amount  applied  at  four  irrigations.  In  applying  irrigation  water 
to  fields  it  is  necessary  to  saturate  the  soil  to  a  reasonable  depth.  All 
the  water  that  drains  off  beyond  the  amount  required  for  use  is  lost 
to  the  crop.  It  is  not  necessary  to  apply  water  again  until  the  crop 
has  removed  a  large  part  of  the  available  supply. 

ALFALFA  FOB  HAT. 

CUTTING. 

Alfalfa  should  be  cut  just  as  it  is  beginning  to  bloom.  After  the 
beginning  of  the  flowering  period  the  hay  deteriorates  rapidly  in 
nutritive  value.  If  the  field  is  fairly  uniform,  the  proper  stage  for 
cutting  is  when  about  one-tenth  of  the  plants  have  reached  the  flowering 
period.  (See  p.  33.)  The  number  of  cuttings  varies  from  two  or 
three  in  the  North,  or  at  high  altitudes  in  the  mountains,  to  as  many 
as  ten  in  the  irrigated  districts  along  the  southern  border  from  Cali- 
fornia to  Texas.  The  yield  is  from  1  to  2  tons  per  cutting,  the  first 
cutting  being  usually  the  largest,  but  the  yield  per  cutting,  especially 
for  cuttings  after  the  first,  is  usually  less  when  there  are  several  cut- 
tings. In  the  alfalfa  regions  of  the  country  the  aggregate  yield  of 
hay  is,  under  favorable  conditions,  usually  from  5  to  8  tons  per  acre. 
It  is  customary  in  many  localities  to  pasture  the  fields  more  or  less 
•iter  the  last  cutting. 
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CUBING. 

In  regions  where  alfalfa  is  irrigated  there  is  usually  no  difficulty 
curing  the  hay;  but  in  regions  where  rains  may  occur  during  the 
ving  season,  especially  in  humid  regions  such  as  Louisiana,  great 
re  is  necessary  to  produce  well-cured  hay  of  good  color.  Rains  or 
eu  heavy  dews  spoil  the  color,  changing  it  from  the  bright  green 
manded  by  the  market  to  a  yellow  or  brown.  Discolored  hay  may 
t  be  less  nutritious  for  feed  but  it  is  less  valuable  upon  the  market. 
ic  harvesting  should  take  place  with  as  little  handling  as  possible  in 
der  to  prevent  the  shattering  of  the  leaves,  which  contain  a  large 
oportion  of  the  nourishment. 

Handling  in  the  field. — The  preparation  of  hay  from  alfalfa  is  essen- 
illy  the  same  as  for  any.  of  the  grasses,  being  modified  somewhat  by 
»  succulent  nature,  especially  in  the  humid  regions.  On  a  commer- 
il  scale  the  cutting  is  done  by  mowing  machines  drawn  by  from  two 

four  horses.  The  mowing  should  be  commenced  in  the  morning, 
t  the  arid  regions  the  making  of  hay  from  alfalfa  is  a  very  simple 
•ocess.  The  air  is  so  dry  that  the  hay  mowed  in  the  morning  may 
>  raked  and  stacked  in  the  afternoon  of  the  same  day,  but  in  the  more 
imid  climates  the  difficulties  increase.  There  is  more  moisture  in 
e  air,  the  green  alfalfa  is  more  succulent,  and  the  curing  process 
ust  extend  over  a  greater  length  of  time.  There  is  additional  dan- 
?r  of  showers  or  heavy  dews  wetting  the  hay  before  it  is  dry  enough 

place  in  the  stacks  or  barns.  Where  the  alfalfa  is  especially  suc- 
ilent  the  curing  process  may  be  hastened  by  the  use  of  a  hay  tedder, 
hese  machines  are  now  in  use  in  many  places  along  the  lower  Missis- 
ppi  and  Red  River  valleys.  When  the  hay  is  sufficiently  dry  it  is 
>ked  into  windrows  and  later  thrown  into  bunches  or  cocks.  In 
>gions  where  heavy  dews  prevail  and  the  curing  will  not  be  completed 

I  the  day  that  the  hay  is  cut,  it  is  often  advantageous  to  rake  the 
irtially  cured  hay  into  windrows  at  night  and  open  them  out  again 
le  following  morning.  Another  method  is  to  throw  the  partially 
ired  hay  into  bunches,  especially  if  there  is  a  threatening  rain  storm, 
id  to  open  out  these  bunches  by  hand  upon  the  advent  of  favorable 
eather.     It  is  often  sufficient  to  throw  the  partially  cured  hay  into 

II  narrow  cocks,  and  allow  them  to  remain  until  the  hay  is  thor- 
ughly  cured.  Such  cocks  should  be  as  small  as  possible  in  propor- 
on  to  the  height  in  order  that  there  may  be  a  circulation  of  air  and 
•ss  danger  from  heating.  In  Louisiana  it  is  recommended  that  such 
>cks  be  covered  with  hay  caps  in  order  to  protect  them  from 
•equent  rains. 
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Throughout  the  western  half  of  the  United  States  alfalfa  far 
commonly  stored  in  stacks  in  the  field.     Alfalfa  stacks  will  c»-i  ** 
water  as  readily  as  stacks  of  grass  hay.     In  the  arid  regions  ti>' 
little  danger  from  rains  during  the  season  of  storage,  bat  in  h'z. 
climates  it  is  necessary  to  store  the  hay  in  barns  or  else  eo*>:  * 
>tacks  with  large  tarpaulins,  or  they  may  be  topped  with  grass:  ••" 
wise  the  percentage  of  waste  is  very  large.     In  any  case  there  i-  L? 
to  be  some  waste,  for  which  reason  the  stacks  are  made  large. : 
reducing  the  proportionate  amount  of  waste.     In  the  alfalfa  regi? 
the  West  the  stacks  are  as  high  as  the  hay  can  be  handled  ea>ik  ' 
may  be  2W  feet  or  more  in  length.     The  size  of  the  stack  i*  ti 
limited  chiefly  by  the  convenience  in  bringing  the  hay  from  tV  * 
rounding  field.     The  hay  may  be  pitched  onto  wagons,  drawn  t  ■ 
stacks,  and  unloaded  bv  hand  or  bv  means  of  various  meek?  - 
devices.     The  method  in  most  common  use,  however,  for  traiu*pr  ~  - 
hay  from  the  field  to  the  stack  is  by  using  some  form  of  hay  a**-: 
as  it  is  called  in  many  localities^'go-devil/'    These  hay  sweep*  o"* 
of  a  row  of  long  teeth  sliding  upon  the  ground  and  pulled  by  t* 
four  horses.     In  more  modern  forms  it  rests  upon  wheels,  so  thi?  ■ 
may  be  lifted  from  the  ground  as  soon  as  its  load  of  hay  is  gathe- 
The  sweep  may  gather  hay  from  the  windrow  or  from  bunches.    !' 
transported  to  the  stack,  where  the  sweep  is  disengaged  from  the  .  - 
by  means  of  backing  away.     Certain  types  of  stackers  will  take  t* 
directly  from  the  sweep  and  leave  it  upon  the  stack.     The  large  «*  • 
commonly  used  in  the  West  are  made  possible  by  the  use  of  hay  *t  - 
ers  and  derricks,  by  which  means  bunches  of  hajr,  consisting  of  ^»»r  - 
hundred  pounds,  may  be  lifted  by  horsepower  to  any  part  of  the  o  » 
and  deposited  where  desired. 

BALING. 

As  is  customary  with  all  kinds  of  hay  requiring  transportit> 
alfalfa  is  pressed  into  bales  when  prepared  for  the  market    The  o 
venience  in  handling  is  such  that  alfalfa  is  frequently  baled  for  I  »■- 
consumption.     The  ordinary  bales  of  alfalfa  weigh  about  100  noun  - 
The  hay  for  baling  must  be  well  cured  or  there  is  danger  of  loss  fr 
heating  and  subsequent  spoiling.     There  are  many  types  of  W.*; 
presses  used,  most  of  them  being  operated  by  horsepower.    Then**' 
still  in  operation  a  few  hand  balers,  the  bales  in  such  cases  twa 
being  somewhat  larger  than  those  described.     The  baled  hay  for  exp ' 
to  Alaska,  Hawaii,  and  other  transoceanic  points  is  eompres^ 
the  process  known  as  double  compression,  by  means  of  baling  machi^' 
operated  by  electricity  or  hydraulic  power.     The  hay  obtained  ■■ 
loosening  the  ordinary  bale  of  hay  is  compressed  into  square  or  c\'a 
drical  packages  of  smaller  and  more  compact  form  than  the  online 
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bale.  The  hydraulic  presses  used  for  making  the  so-called  round  bales 
are  similar  to  those  used  for  making  the  cylindrical  hales  of  cotton. 
The  measurements  of  the  different  types  of  double  compressed  bales 
are  about  as  follows:  Square  bale  15  by  18  by  38  inches,  weight  160 
pounds;  square  bale  for  Alaskan  trade  14  by  18  by  2f>  inches,  weight 
100  pounds;  round  bale,  2. feet  in  diameter,  24  inches  long,  weight  145 
pounds,  or  36  inches  long,  weight  260  pounds. 

The  saving  of  space  in  transit  may  best  be  understood  by  comparing 
the  weight  and  cubic  contents  of  baled  and  compressed  hay.  The 
ordinary  Imle  of  hay  occupies  140  to  160  cubic  feet  per  ton,  the  double 
compressed  square  bales  85  feet  per  ton,  the  round  bales  55  feet  per 
ton.     There  is  an  increasing  demand  for  alfalfa  hay  for  export. 

PASTURING  ALFALFA. 

In  all  the  alfalfa  districts  the  fields  are  used  more  or  less  extensively 
for  pasturing  various  kinds  of  stock.  In  the  arid  regions  it  is  quite  a 
common  practice  to  pasture  the  fields  after  the  last  cutting  during  a 
portion  of  the  fall  and  winter.  Alfalfa  is  undoubtedly  a  valuable 
pasture  plant,  but  must  be  used  with  some  caution  to  prevent  loss  from 
bloating,  in  the  case  of  cattle  or  sheep,  and  to  prevent  injury  to  the 
alfalfa  field  from  trampling  or  overgrazing.  Cattle  and  sheep  will 
bloat  as  readily  upon  green  alfalfa  as  upon  clover. 

Alfalfa  is  preeminently  adapted  to  the  production  of  hay,  and  ex- 
cept in  the  case  of  hogs  its  use  as  pasture  is  secondary.  Where  it  is 
intended  to  use  alfalfa  primarily  as  a  pasture  plant  for  cattle,  sheep, 
or  horses,  better  results  may  be  obtained  by  combining  the  alfalfa 
with  some  grass,  such  as  brome  grass  in  the  Northwestern  States,  or 
orchard  grass  in  the  Northeastern  States.  The  mixture  is  a  more 
nearly  balanced  ration,  gives  a  greater  variety  of  feed,  and  is  less 
likely  to  cause  bloat. 

DANGER  OF  BLOATING. 

The  cause  of  bloat  is  not  known  nor  are  the  conditions  bringing  it 
about  entirely   understood.     The  danger  of  loss  from  this  cause    is 
always  present  whenever  alfalfa  is  pastured  with  cattle  or  sheep.     The 
loss  from  bloat  in  regions  where  alfalfa  is  regularly  pastured  is  ordi- 
narily small,  although  in  some  cases  it  is  said  to  amount  to  as  much  as 
5  per  cent  per  annum.     This  loss  is  more  than  offset  by  the  increased 
gain  from  pasturing,  even  for  the  limited  time  in  the  fall  when  the 
pasturing  usually  occurs,  unless,  of  course,  the  animals  are  especially 
valuable.     The  conditions  which  usually  cause  bloat  in  cattle  or  sheep 
when  fed  upon  clover,  it  is  sometimes  claimed,  do  not  seem  to  be 
identical  with  those  causing  bloat  when  alfalfa  is  pastured.     In  some 
regions  it  is  claimed  by  stockmen  that  bloat  is  more  likely  to  occolr 
When  cattle  are  turned  upon  wet  alfalfa,  or  when  they 
*  pasture  when  hungry.    In  other  regions  stockmen^ 
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conditions  have  little  or  nothing  to  do  with  the  prevalence  o*  K  ■* 
While  there  is  always  danger  from  bloat  in  pasturing  alfalfa,  h  _-■ 
be  cut  and  fed  green  as  a  soiling  plant  with  comparatively  little  d**j-- 
But  there  are  even  cases  on  record  where  cattle,  on  the  retnn  ' 
appetite  after  being  off  feed,  have  bloated  upon  alfalfa  hay. 

DANGEB  OF  OVEBPASTUBIHG. 

On  the  other  hand  an  alfalfa  field  must  not  be  overpastaraL  - 
previously  stated  the  plants  lack  creeping  roots  or  stems  by  whi  ■: 
spread  and  can  not  fill  in  spots  where  the  alfalfa  has  died.    TV  •  > 
grazing,  especially  of  sheep,  and  the  trampling  of  large  number- 
animals  is  certain  to  injure  the  stand  of  alfalfa.     While  the  pMt'  . 
of  alfalfa  in  the  fall  may  do  no  harm,  it  must  be  remembered  tk 
the  warmer  portions  of  the  country  this  season  is  one  of  recapenr ' 
for  the  alfalfa  plant.     If  not  allowed  to  make  some  growth  iv\ 
this  period  it  may  not  be  in  condition  to  start  up  well  the  full*  : 
spring. 

PASTURE  FOB  HOGS,  HOBSBS,  AND  POTTLTBY. 

Alfalfa  is  an  ideal  pasture  plant  for  hogs.     There  is  no  danger  fr 
bloat  and  with  a  limited  number  of  hogs  there  is  practically  do  m 
to  the  alfalfa  field.     Vigorous  alfalfa  will  support  15  to  25  he*"5  " 
pigs  per  acre.     It  is  best  to  limit  the  number  of  pigs  to  that  *i* 
will  be  insufficient  to  keep  down  an  alfalfa  field.     Cutting*  of  u 
may  then  be  made  at  intervals  and  the  growth  thus  rejuvenated   ' 
the  average  pigs  weighing  30  to  60  pounds  in  the  spring  will  mi-  • 
gain  of  about  100  pounds  each  during  the  season.     Although  pip**' 
be  grown  and  fattened  upon  alfalfa  alone,  it  is  best  to  comhim '  - 
alfalfa  with  some  kind  of  a  grain  ration.     Alfalfa  by  itself  is  too' 
in  protein  to  give  a  balanced  ration.     Where  pigs  are  pastured  '-?•■ 
alfalfa  alone  they  may  be  prepared  for  the  market  by  feeding  for »*-r 
weeks  upon  corn.     It  is  still  better,  however,  to  feed  a  third  to*u 
of  a  ration  of  corn  or  other  grain  during  the  time  of  pasturing. 

In  this  way  pigs  may  be  prepared  for  the  market  within  i  *** 
By  feeding  a  smaller  quantity  of  grain  the  time  of  preparation 
market  is  somewhat  extended  but  the  total  cost  may  be  less,  esp*  - 
in  the  warmer  portions  of  the  country  where  alfalfa  is  avaibMt v 
pasture  during  a  longer  period. 

The  pasturing  of  hogs  may  be  accomplished  by  having  moi*  :  • 
one  field  into  which  the  hogs  may  be  turned.     By  pasturing  ts' 
fields  in  rotation  the  alfalfa  is  given  a  chance  to  start  and  i  k*~ 
number  of  hogs  may  be  pastured  without  injury  to  the  field. 

Alfalfa   is  frequently  used   as  pasture  for  horses,  althooffc  ' 
animals  should  not  be  confined  too  closely   to  this  feed,    ft"  " 
do  well  upon  alfalfa,  and  it  is  recommended  that  a  small  patch  be  i1 
able  to  them  in  all  cases  where  this  crop  grows  successfully. 
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ALFALFA  FOB  SILAGE. 

ms  far  there  has  been  comparatively  little  experience  in  the  use 
falfa  as  a  silage  plant.  Experiments  with  this  plant  have  shown, 
*ver,  that  when  properly  prepared  and  stored  it  is  valuable  for 
purpose.  It  is  recommended  that  green  alfalfa  be  brought 
ediately  to  the  silo  and  then  passed  through  a  silage  cutter, 
ut  alfalfa  has  been  placed  in  the  silo,  but  the  results  have  not  l>een 
itisf  actory  as  when  the  plants  have  been  previously  cut  in  the  usual 
ner.  The  silage  should  be  well  packed  and  water  added,  if  ncces- 
In  localities  where  corn  can  be  used  as  a  silage  crop  there 
!d  be  no  advantage  in  using  alfalfa  for  this  purpose;  for,  if  the 
litions  are  suitable,  it  is  better  to  use  the  alfalfa  in  the  form  of 
In  humid  climates,  however,  where  the  curing  of  alfalfa  is 
ided  with  difficulty,  the  crop  may  be  utilized  to  advantage  by 
ing  in  the  silo.  This  is  especially  true  of  those  localities  where 
first  crop  of  alfalfa  is  produced  during  the  rainy  season  of  the 
Under  such  circumstances  the  first  crop  may  be  saved  by  plac- 
in  the  silo,  while  the  subsequent  crops  may  be  converted  into  hay. 
ome  regions,  especially  where  there  is  a  winter  rainy  season,  the 
crop  of  alfalfa  may  be  delayed  until  the  weather  conditions  are 
ivorable  to  curing  the  hay.  If  silos  are  in  use  the  last  crop  might 
Lich  cases  be  saved  as  silage. 

he  value  of  alfalfa  as  a  silage  plant  has  been  tested  at  the  Colorado 
>ervment  Station.  It  was  found  that  it  was  necessary  in  that  dry 
late  to  rake  up  the  hay  and  bring  it  to  the  silo  immediately  after 
ig  cut;  otherwise  it  would  become  too  dry.  With  whole  alfalfa 
spoiled  layer  was  3  inches  on  top  and  1  inch  on  the  sides,  with  a 
of  about  10.7  per  cent.  With  alfalfa  cut  in  a  silage  cutter  the 
iled  layer  was  2  inches  on  the  top  and  half  an  inch  on  the  side, 
ii  a  loss  of  about  7  per  cent. 

ALFALFA  AS  A  SOILING  PLANT. 

ilfalfa  cut  green  and  fed  partially  wilted  is  one  of  the  best  stock 
Is  available,  but  in  the  great  alfalfa  districts  of  the  United  States 
crop  is  rarely  utilized  for  this  purpose.  It  can  be  so  utilized  to 
antage  only  where  increased  labor  is  compensated  by  the  added 
ue  of  the  alfalfa,  as  may  be  true  when  fed  to  dairy  cattle.  In 
Eastern  States,  and  especially  in  the  South,  alfalfa  is  commonly 
d  in  dairy  feeding,  for  which  it  is  well  adapted,  since  it  gives  a 
?e  yield  of  very  nutritious  and  palatable  forage.  There  seems  to 
little  or  no  danger  from  bloat  when  alfalfa  is  used  as  a  soiling  crop. 
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ALFALFA  IV  A  ROTATION. 

In  common  with  other  legumes  alfalfa  has  the  power  of  gathering 
nitrogen  from  the  air,  as  has  been  explained  in  a  preceding  paragraph. 
On  account  of  this  valuable  characteristic  alfalfa  adds  fertility  to  the 

m 

soil  on  which  it  is  grown.  When  the  soil  upon  which  alfalfa  has  been 
grown  is  used  for  other  crops  the  increased  fertility  is  quickly  shown 
by  the  vigor  of  these  crops.  Not  only  is  the  soil  richer  in  nitrogen, 
which  would  be  true  in  the  case  of  all  the  legumes,  but  other  mineral 
constituents  are  made  more  available  because  of  the  penetrating 
power  of  the  alfalfa  roots.  These  roots  extend  to  great  depth,  loosen- 
ing up  the  soil  and  bringing  up  from  below  the  deeper  supplies  of  tbe 
various  mineral  elements. 

In  the  sugar-beet  districts  of  the  West  the  increased  fertility  of  the 
soil  upon  which  alfalfa  has  been  grown  is  shown  by  the  incretsed 
yields  of  sugar  beets  for  at  least  four  years  following. 

USEFULNESS  IN  A  SHORT  ROTATION. 

Alfalfa  is  not  ordinarily  used  in  a  short  rotation  in  the  alfalfa  dis- 
tricts. It  is,  however,  well  adapted  to  such  a  rotation  in  regions  when 
it  can  be  easily  started  and  where  it  produces  a  profitable  crop  th 
first  year,  as  it  does  in  the  South  and  the  irrigated  regions  of  the  West. 
Even  in  those  parts  of  the  North  where  late  summer  sowing  is  practi- 
cable, the  crop  may  be  sufficient  the  next  year  to  justify  its  uaeii 
rotations  which  permit  it  to  remain  down  only  one  or  two  yenifc 
Whether  alfalfa  should  be  used  instead  of  clover  in  short  rota 
must  be  determined  by  the  relative  yield  of  the  two  crops  for  thci 
one  or  two  years.  Ordinarilj*  where  alfalfa  can  be  easily  started  froB 
fall  sowing  it  will  outyield  clover  the  next  year,  but  in  much  of  tto 
clover  country  alfalfa  is  as  yet  too  difficult  to  start  to  justify  any  gen- 
eral attempt  to  substitute  it  for  clover  in  short  rotations. 

In  the  South  and  West  where  clover  is  not  grown  alfalfa  can  also 
used  to  advantage  in  a  short  rotation  wherever  the  system  of  rotation, 
employed  calls  for  a  leguminous  hay  crop  for  two  or  three  years, 
niay  even  be  practicable  to  use  alfalfa  for  one  year  in  rotation  in 
of  the  South  where  it  will  produce  profitable  crops  when  sown  in 
spring  or  in  the  season  following  fall  sowing.     While  alfalfa  is  a 
under  the  favorable  conditions  mentioned  to  a  short  rotation,  it  mtj 
still  better  adapted  to  a  longer  rotation,'  when  profitable  crops  may 
obtained  for  a  series  of  years. 

A  SUGGESTION  FOB  ALFALFA  WITH  CORN. 

In  general,  the  rotations  developed  in  the  clover  region  havetaff- 
DMed  on  the  habits  of  the  clover  plant,  which  ordinarily  does  notp 
dnce  profitable  crops  for  more  than  two  years.     In  sections  wJ 
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Ifa  becomes  thoroughly  established,  might  it  not  be  wise  to  revise 
rotations  so  that  we  may  better  utilize  the  possibilities  of  the 
Ifa  plant?  Take,  for  instance,  such  a  rotation  as  that  suggested 
tir.  Joseph  E.  Wing,  from  his  experience  with  alfalfa  in  Ohio: 
r  years,  alfalfa;  one  year,  corn;  one  year,  beardless  barley  sown 
i  alfalfa.  The  cultivated  crop  (corn)  gives  a  chance  to  destroy 
ds,  which  are  apt  to  get  a  foothold  in  the  alfalfa  field  in  four  years' 
».  This  rotation  is  entirely  practicable,  and  others  based  as  directly 
he  habits  of  alfalfa  will,  doubtless,  in  time  replace  the  old  clover 
tions. 

ALT  ALFA  WITH  SHALL  GRAIN. 

he  Wyoming  Experiment  Station  demonstrated  that  irrigated  land 
'iously  in  alfalfa  produced  $8  to  $12  more  value  in  wheat  per 
,  $16  worth  more  of  oats,  and  $16  worth  more  of  potatoes  than 
1  previously  in  potatoes  or  grain,  and  these  gains  were  made  with 
:ost  in  fertilizing  the  land.  The  alfalfa  was  not  turned  under,  but 
yielded  crops  of  hay  for  five  years. 

[r.  David  Fairchild*  states  that  wheat  and  alfalfa  are  successfully 
ivn  together  at  the  same  time  on  the  dry  uplands  of  North  Africa, 
alfalfa  is  planted  in  rows  3  feet  apart,  and  between  the  rows  a 
)  of  durum  wheat  is  grown  every  other  year, 
n  the  irrigated  regions  of  the  western  United  States  grain  is  occa- 
tally  grown  in  combination  with  alfalfa,  but  rather  as  a  supple- 
itary  crop.  If  the  stand  of  alfalfa  has  been  injured,  a  new  seeding 
^rain  and  alfalfa  may  be  made  in  the  spring  and  the  mixture  of 
Ifa  and  grain  hay  harvested.  It  is  said  that  in  some  regions  barley 
>wn  in  the  fall  upon  alfalfa  fields,  thus  giving  a  winter  crop  of  grain, 
>e  followed  by  the  crop  of  alfalfa  upon  harvesting  the  grain. 

OTHER  USES  OF  ALFALFA. 

ilfalfa  has  been  used  as  a  cover  crop  in  orchards  and  does  very  well, 
lough  usually  other  crops  are  better  adapted  for  this  purpose. 
Tnder  the  system  of  cultivation  used  in  California,  it  has  been  found 
irious  to  the  orchards  in  that  State.  In  dry  regions  it  may  rob  the 
is  of  needed  moisture,  especially  in  young  orchards. 
Ib  a  honey  plant  alfalfa  is  to  be  highly  recommended,  and  in  regions 
ere  alfalfa  is  extensively  grown  the  honey  produced  is  well  known 
its  body  and  richness  of  flavor. 

SEED.  PRODUCTION. 

Ul  the  alfalfa  seed  produced  in  the  United  States  is  now  grown  in 
■  region  lying  west  of  the  Missouri  River.     In  the  eastern  portion 

1-.  S.  Dept.  Agriculture,  Bureau  Plant  Industry  Bui.  72,  Part  I.  Cultivation  of 
teat  in  Permanent  Alfalfa  Fields. 
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of  the  Great  Plains  region  extending  from  Texas  to  Nebraska,  ilk: 
seed  is  produced  without  irrigation.  The  great  bulk  of  the  > 
however,  is  grown  by  the  aid  of  irrigation  in  the  Arkansas  Viifc- 
eastern  Colorado  and  western  Kansas,  northeastern  Colorado,  w>rc  - 
Utah,  southern  Arizona,  and  the  central  valleys  of  Califorak 
limited  quantity  of  alfalfa  seed  is  produced  in  the  Nisgui  rV- 
sula  of  southern  Ontario.  This  seed  is  used  in  the  Canadian  nv 
The  dry  regions  of  the  West  provide  climatic  conditions  b«v 
adapted  to  the  production  of  alfalfa  seed  than  do  the  more  bt. 
regions  of  the  Eastern  States. 

If  too  much  water  is  supplied  to  the  crop  during  the  time  of  (-*  ■ 
ing  and  ripening  of  the  seed,  the  strength  of  the  plant  goes  tu  fila, 
rather  than  to  seed.     This  fact  governs  the  choice  of  the  one  a  '- 
successive  crops  to  be  saved  for  seed  production.     Any  one  of  11 
son's  crops  may  be  used  for  seed  providing  the  conditions  are  (itiki 
for  the  ripening  and  the  season  is  sufficiently  long.     The  time  rwjs ' 
for  the  growing  of  one  crop  of  seed  is  about  equal  to  that  i*qu' 
for  the  production  of  two  crops  of  hay.     On  the  whole,  the  e«* 
third  crop  is  more  often  cut  for  seed  than  the  first.     ThL-  na 
because  the  first  crop  would  mature  during  a  season  more  hum^  '>'- 
that  prevailing  during  the  latter  part  of  the  year.     Except  ii> 
southern  part  of  the  United  States  a  later  crop  than  the  third  m 
be  used  because  the  proper  maturing  of  the  seed  would  be  hiwl-r 
by  the  advent  of  cold  weather. 

HARVESTING  FOB,   SEED. 

The  best  time  to  cut  an  alfalfa  crop  for  seed  is  when  about  1*.' 

the  pods  have  turned  brown.     It  is  impossible  to  obtain  all  tb*  • 

which  the  plants  produce  because  while  the  earlier  flowers  are  na^' 

the  new  flowers  are  produced  in  succession  and  the  seeds  from  ti' 

flowers  are  shattered  before  those  from  the  new  flowers  mature.   I 

seed  crop  may  be  harvested  in  the  same  manner  as  for  hay.  care  'r 

taken  to  handle  the  crop  in  such  a  manner  as  to  lose  as  little  0!  ■ 

seed  as  possible  by  shattering.     Many  seed  growers  use  a  selM»'- 

for  harvesting  the  crop.     This  is  entirely  satisfactory  except  <5 

the  alfalfa  is  badly  lodged.     When  the  alfalfa  is  gathered  in  thi-'- 

i  thrashed  from  the  shock,  if  practicable.     Stacks  art  t  - 

en  thrashing  machines  are  not  available  at  the  proper  1  ■ 

ethods  of  harvesting  find  favor  in  some  districts.    A  n»* 

with  a  special  dropping  attachment  by  which  the  alW-'1 

at  intervals  has  been  recommended.     When  cured  tin 

readily  gathered  by  means  of  barley  forks  and  thro" 

Much  the  same  result  is  obtained  by  the  use  of  a  wit-1*" 

machine.     The   hay   should    be    well    cured    before  ■»-■ 
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gathered.     In  the  dry  regions,  the  cured  hay  may  be  thrashed  from 
the  windrow,  from  bunches,  or  from   the   stack,  according  to  con- 
venience.    The  straw  produced  from  the  thrashed  alfalfa  has  consider- 
able feeding  value,  estimated  by  those  who  have  used  it  as  being 
about  half  that  of  alfalfa  hay,  providing  the  curing  was  done  under 
favorable  conditions.     The  yield  of  seed  should  be  from  5  to  7  bushels 
per  acre.     In  wet  seasons  the  yield  may  fall  much  below  this;  and, 
under  specially  favorable  circumstances,  may  rise  as  high  as  11  or  12 
bushels  per  acre.     The  seed  weighs  60  pounds  to  the  bushel.     In  prac- 
tice the  decision  as  to  whether  the  crop  will  be  used  for  hay  or  saved 
for  seed  may  depend  upon  the  weather.     This  is  especially  true  in  the 
less  arid  regions,  where  the  rainfall  is  an  uncertain  factor.     If  the 
season  is  wet  and  the  conditions  are  such  as  to  produce  a  large  crop  of 
hay,  it  is  much  better  to  use  the  alfalfa  for  this  purpose.     If  the 
reverse  conditions  are  present,  the  grower  may  decide  to  allow  the 
crop  to  go  to  seed.     In  the  nonirrigated  districts  the  best  seed  is  likely 
bo  be  produced  upon  the  drier  upland  fields  where  the  growth  is  less 
rigorous. 

FORM  AND  COLOR,  AND  ADULTERATION  OF  SEED. 

Alfalfa  seeds  resemble  those  of  red  clover  in  size,  but  differ  in 
not  being  so  uniform  in  shape.  The  color  should  be  a  light  olive- 
green.  Darkened,  shriveled,  and  discolored  seed  should  be  discarded. 
On  account  of  the  high  price  of  alfalfa  seed  during  the  last  two  or 
three  j'ears  a  considerable  quantity  has  been  imported  from  Europe. 
Many  samples  of  the  imported  seed  have  been  found  to  be  mixed  with 
the  seed  of  dodder,  an  enemy  of  alfalfa,  which  is  described  in  a  sepa- 
rate paragraph.  The  commonest  adulterant^  of  alfalfa  seed  are  the 
seed  of  yellow  trefoil  (Medicago  lujmlina)  and  bur  clover  (Medicago 
maculaUi  and  M.  denticulate).  The  plants  of  yellow  trefoil  and  bur 
clover  are  easily  distinguished  from  alfalfa  by  their  smaller  size  and 
their  yellow  flowers.  It  is  not  often  that  home-grown  alfalfa  seed  is 
adulterated.  It  sometimes  occurs,  however,  that  unadulterated  seed 
is  of  poor  quality,  as  shown  by  its  brown  color  as  contested  with  the 
light  olive-green  of  good  seed.  Such  seed  should  be  discarded,  as  its 
germination  is  low. 

FEEDING  VALUE  OF  ALFALFA. 

It  is  well  known  that  alfalfa  is  a  highly  nutritious  and  palatable 

fodder  for  all  classes  of  farm  animals.     All  kinds  of  stock  eat  it 

greedily,  either  in  the  form  of  green  alfalfa  or  as  hay.     Below  are 

en  tables  showing  percentage  composition,  digestibility,  and  the 

itible  nutrients  in  100  pounds  of  green  alfalfa  ud  a|£^UaJiay,  in 

^•ch  case  compared  with  red  clover. 
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Average  percentage  composition  of  alfalfa. a 


Condition  of  forage. 


Fresh  alfalfa 
Fresh  clover. 
Alfalfa  hay . . 
Clover  hay . . 


|  Number 

of  analy- 

Water. 

Ash. 

Protein. 

ses. 

Per  cent. 

Per  cent. 

Pet  cexL. 

23 

71.8 

2.7 

4.8 

43 

70.8 

2.1 

4.4 

21 

8.4 

7.4 

14.3 

38 

15.3 

6.2 

12.3 

C"*     NifSW  *r 
fiber       extrsrt. 


Per  eevL    Per  <ra*    > 


8.1 
25,0 
24.8 


in; 

42.7 


Average  digestibility  of  alfalfa  and  red  clover,  percentage. 
(Experiments  with  ruminants.) 


Condition  of  forage. 


Fresh  alfalfa 
Fresh  clover 
Alfalfa  hay.. 
Clover  hay . . 


Number 
of  anal  y- 

ses. 


Protein. 


rf-t.,,1*.     Nil****'    J' 
fiber.      txtnet       . 


Per  cent.  .  Per  cent    Penr*t.   ^• 


81 
67 
73 
56 


45 
53 
43 

49 


ft 
7% 
ft 


Digestible  nutrients  in  100 

pounds. 

Condition  of  forage. 

Dry  mat- 
ter in  100 
pounds. 

Fresh  alfalfa 

Percent. 
28.2 

Fresh  clover 

29.2 

Alfalfa  hav 

91.6 

Clover  hay - 

84.7 

Digestible  rrotnrtt r 

pOUD'fe. 


Protein. 


Per  cent. 

3.9 

2.9 

10.44 

6.6 


Or  bob  \ 
dratcs. 


Pet  ftwL 
I2T 
14.* 
SM 
85.* 
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The  leaves  of  alfalfa  are  richer  than  the  stems  in  protein,  caiV' 
drates,  and  fat,  but  are  poorer  in  crude  fiber.     The  Colorado  >t*r 
has  shown  that  protein  in  the  two  cases  is  13.12  and  8.61  whil*  " 
digestible  protein  is  9.84  and  6.46  parts  in  100  parts  of  dry  matter, 
is  therefore  quite  essential  that  alfalfa  hay  should  be  put  up  witi  - 
little  loss  of  leaves  as  possible. 

Good,  bright  alfalfa  hay  that  has  not  been  wet  by  rains  or  de« 
more  valuable  for  feed  than  that  which  has  been  damaged  by  water, 
has  been  shown  that  where  good  hay  contained  18.75  per  cent  pnt 
in  the  water-free  material,  the  same  hay  damaged  by  rains  oonUi' 
only  11.01  per  cent  protein. 

RELATION  TO  OTHER  FEEDING  STUFFS. 

Need  of  grain  as  a  balance. — It  will  be  seen   that  alfalfa  i>  " 
more  nutritious  than  clover.     On  account  of  its  high  percental 
protein  it  is  not  a  balanced,  ration.     For  the  best  results  theal?* 
should  be  combined  with  some  other  feed  which  is  rich  in  or* 
hydrates.     While  animals  may  be  fed  and  even   fattened  for  * 
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market  upon  alfalfa  alone,  nevertheless  a  portion  of  the  nutritive 
value  of  the  alfalfa  is  lost  in  this  way.  The  alfalfa  does  not  give  the 
best  results.  In  order  to  twlance  the  ration  alfalfa  should  bo  combined 
^vith  a  suitable  quantity  of  grain.  This  grain  may  be  corn  or  barley, 
according  to  the  availability  of  each. 

Alfalfa  as  a  dairy  feed. — As  an  illustration  of  feeding  alfalfa  alone, 
may  be  mentioned  the  case  of  the  dair}T  farms  in  the  vicinity  of 
^foneta,  Cal.,  where  the  stock  are  ordinarily  fed  no  other  ration  than 
alfalfa.  Since  alfalfa  is  not  a  balanced  ration  a  number  of  local  dairy- 
men tried  to  replace  a  part  of  the  alfalfa  by  sorghum,  thus  giving 
a  more  nearly  balanced  ration.  The  cows,  however,  did  not  give  as 
much  milk  upon  this  combination  as  upon  pure  alfalfa.  This  result 
may  be  assigned  to  the  fact  that  the  cattle  were  unable  to  consume  a 
sufficient  quantity  of  the  mixture  to  produce  the  same  results  as  the 
alfalfa  alone.  These  dairymen  find  they  can  secure  a  larger  milk 
yield  by  feeding  a  little  grain:  hut  the  increased  yield  does  not  pay  for 
the  grain,  which  is  high  priced  in  this  locality. 

EFFECT  OF  TIME  OF  CUTTING  ON  FEEDING  VALUE. 

The  period  at  which  alfalfa  is  cut  has  considerable  influence  on  its 
feeding  value.  Experiments  conducted  in  the  different  parts  of  the 
country  are  not  in  entire  accord  in  regard  to  this.  It  has  been  shown, 
however,  that  the  amount  produced  decreases  from  j  ust  before  the  bloom- 
ing period  until  the  plant  is  in  full  seed;  it  has  also  been  shown  that 
the  first  and  second  crops  of  hay  are  richer  in  protein  than  succeeding 
crops.  The  percentage  of  protein  does  not  vary  much  from  about  the 
beginning  of  bloom  until  the  field  is  one-half  in  bloom.  From  a  prac- 
tical standpoint,  however,  one  must  take  into  consideration  the  total 
weight  of  hay,  the  actual  quantity  of  proteids  contained  therein,  and 
the  digestibility  of  these  proteids  at  different  times.  It  was  thought 
at  the  Colorado  station  that  the  best  time  to  cut  the  hav  was  at  the 
period  of  full  bloom.  The  Ontario  Experiment  Station  concludes  from 
experiments  tried  there  that  alfalfa  yields  more  digestible  protein  when 
cut  when  about  one-third  in  blossom.  The  consensus  of  opinion  among 
growers,  however,  is  that  alfalfa  should  l>e  cut  when  beginning  to 
bloom.  The  total  amount  of  nutritive  material  obtained  at  one  cutting 
may  be  somewhat  less,  but  the  cuttings  can  be  made  more  frequently, 
so  that  the  yield  of  the  entire  season  is  greater.  Experiments  at  the 
Central  Station,  Ottawa,  Canada,  show  that  more  fodder  and  a  larger 
amount  of  nutritive  material  was  obtained  by  making  four  cuttings 
daring  the  season  than  by  making  two. 
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EXPERIMENTS  IN  FEEDING  ALFALFA. 

Pigs  in  Hebraska. — Pig-feeding    experiments    carried   oo  it  : 
Nebraska  Experiment  Station  with  corn  and  alfalfa  hay  ahowtd  "_ 
the  cheapest  gains  were  made  by  means  of  corn  and  chopped  ai^ 
In  this  combination  the  greatest  gains  were  made  where  the  rv 
was  three-fourths  corn  and  one-fourth  alfalfa,  but  where  tb«-  tl*- 
was  raised  on  the  farm  and  there  was  no  particular  need  of  ha*fc:  . 
the  growth  of  the  pigs,  it  was  found  that  cheaper  gains  wer*  i 
with  one-half  alfalfa  and  one-half  corn. 

Cattle  and  hogs  in  Kansas. — At  the  Kansas  Experiment  X* 
cattle  fed  upon  a  ration  of  corn  and  alfalfa  hay  gained  mnrh : 
than  others  fed  upon  other  rations.     During  the  one  humify 
fifty -three  days  of  the  test  the  value  of  the  gains  made  by  the  din' 
lots  were:  Corn  and  alfalfa  hay,  $109.74;  barley  and  alfalfa,  &•  * 
wheat  and  alfalfa,  $44.91;  corn  and  sorghum,  $27.09;  corn  and  |*v 
hay,  $56.96;  corn  and  oat  straw,  $43.28.     At  the  same  station  l  ; 
were  fed  on  a  ration  of  alfalfa  hay  and  Kafir  corn  meal.    Thf  & 
were  73  per  cent  more  on  this  ration  than  upon  a  ration  of  Kafir*' 
meal  alone.     For  every  bushel  of  Kafir  corn  meal  and  7.83  pouo:* 
alfalfa  hay  the  gain  was  10.88  pounds,  while  upon  Kafir  corn  i 
alone  the  gain  was  7.48  pounds  per  bushel.     It  is  shown  that  thf  u 
gave  better  results  when  cut  early  and  that  the  chief  nutriment  **  ' 
the  leaves,  which  should  be  carefully  saved  during  the  proce^ 
harvesting.     An  earlier  experiment  at  the  same  station  was  tn*  ' 
determine  the  value  of  alfalfa  pasture  for  hogs.     The  hogs  were  *!!■  * 
to  run  upon  the  alfalfa  during  the  summer  and  were  fed  a  light  n*. 
of  grain.     After  deducting  the  probable  gain  for  the  corn  it  wa>  ft  - 
that  during  the  summer  each  acre  of  alfalfa  pasture  produced ' 
pounds  of  pork. 

Steers  in  Utah. — At  the  Utah  Experiment  Station  steers  made » r*  * 
rapid  gain  when  fed  upon  early -cut  alfalfa  either  with  or  without  ." 
accompanying  ration  of  grain.  By  early -cut  hay  was  meant  lav  ■ " 
just  before  bloom.  The  gain  upon  this  early  cut  alfalfa  hay  v*4*  ■ 
third  more  than  that  upon  hay  cut  when  in  full  bloom  or  later  ♦' 
was  also  found  that  more  hay  was  produced  from  the  early  run*  •' 
and  that  the  third  crop  gave  more  rapid  gains  than  either  the  tiN 
second,  which  latter  are  nearly  equal  in  this  respect. 

Substitute  for  bran,  etc. — The  New  Jersey  Experiment  Station^" 
ommend  feeding  alfalfa  hay  in  the  Eastern  States  as  a  substitute 
the  concentrates  usually  fed  in  dairies  there,  such  as  bran,  cotton-*'* 
meal,  and  dried  brewers'  grains.     A  satisfactory  combination  wi*  * 
pounds  of  soy-bean  silage,  8  pounds  of  alfalfa  hay,  and  6  pouni-  ' 
corn  meal.     The  advantage  of  this  ration  is  that  all  the  coti>tit'i*  * 
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►e  grown  upon  the  farm.  The  soy  beans  were  cut  just  as  the  pods 
forming,  run  through  a  silage  cutter,  and  placed  in  the  silo  with- 
nixing  with  any  other  crop.  A  five-year  test  with  alfalfa  demon- 
ex!  that  an  average  yield  of  about  20  tons  per  acre  of  green  forage 
i  be  obtained,  which  is  equivalent  to  about  5  tons  of  hay,  which 
produced  at  a  cost  of  $5.50  per  ton.  It  is  interesting  to  note  that 
ration  not  only  cost  less  but  was  a  greater  milk  producer  than  the 
with  which  it  was  compared — 36  pounds  of  corn  silage,  4  pounds 
heat  bran,  4  pounds  of  dried  brewers9  grains,  and  2  pounds  of 
>n-seed  meal.  At  the  same  station  a  comparison  was  made  between 
lion  containing  35  pounds  of  corn  silage,  11  pounds  of  alfalfa  hay, 
>unds  of  mixed  hay,  2  pounds  of  cotton-seed  meal,  and  the  same 
>n  in  which  the  alfalfa  hay  was  replaced  by  4  pounds  of  wheat 
i  and  4  pounds  of  dried  brewers'  grains.  The  two  rations  contain 
same  amount  of  protein.  The  conclusion  was  that  alfalfa  hay 
Id  be  substituted  for  the  two  concentrates,  and  was  worth  $11.16 
ton  as  compared  with  wheat  bran  and  dried  brewers'  grains  cost- 
$17  per  ton.  In  general,  alfalfa  hay  may  be  substituted  for  bran 
he  rate  of  about  1|  pounds  of  hay  to  1  of  bran.  For  the  best 
ilts  the  hay  should  be  chopped  fine. 

rom  experiments  conducted  at  the  Tennessee  Experiment  Station, 
vas  shown  that  alfalfa  or  cowpea  hay  could  be  produced  at  a  cost 
&3  to  $5  per  ton  and  could  be  substituted  for  wheat  bran  which  cost 
to  925  per  ton.  Alfalfa  hay  can  not  be  substituted  entirely  for 
ton-seed  meal  as  the  latter  is  so  very  rich  in  protein.  It  was  calcu- 
*d  that  with  alfalfa  hay  at  $10  and  wheat  bran  at  $20,  the  saving 
>cted  by  substituting  alfalfa  hay  for  wheat  bran  would  be  $2.80  for 
*ry  100  pounds  of  butter,  and  19.8  cents  for  every  100  pounds  of 
Ik. 

PREPARED  FEEDS  CONTAINING  ALFALFA. 

3n  account  of  the  value  of  chopped  alfalfa  hay  for  stock  feed  a  prep- 
ition  has  been  placed  upon  the  market  which  is  intended  to  take  the 
ice  of  the  alfalfa  hay.  This  preparation  of  ground  alfalfa  hay  is 
own  as  alfalfa  meal.  At  present  this  alfalfa  meal  is  made  in  Nebraska 
d  California.  One  of  these  preparations  is  said  to  consist  of  a  mix- 
re  of  alfalfa  meal  and  sugar-beet  molasses.  Such  preparations,  if 
ide  from  the  best  quality  of  alfalfa  hay,  are  convenient  for  feeding, 
pecially  when  they  take  the  place  of  ordinary  concentrates.  A  some- 
bat  greater  percentage  of  the  hay  is  utilized  by  animals  when  finely 
•ound  than  when  fed  in  the  form  of  hay.  Circumstances  must  deter- 
ine  whether  this  is  the  most  economical  method  of  feeding  the  alfalfa, 
transportation  charges  on  alfalfa  meal  are  less  than  on  alfalfa  hay, 
•r  which  reason  it  majT  compete  seriously  with  alfalfa  hay  in  regions 
'mote  from  alfalfa  centers. 
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ALFALFA  FOB  HORSES. 

There  is  no  doubt  that  alfalfa  is  an  excellent  forage  plant  for  i 
both  as  pasture  and  as  hay.     Horses  do  well  upon  alfalfa  ptoturv. 
care  must  be  exercised  that  they  do  not  injure  the  ntand  of  alfi  t 
trampling  or  by  too  close  grazing.     In  the  alfalfa  regions  of  tb*  7 
work  horses  upon  the  farm  may  be  fed  the  year  round  upon  nv  ■ 
ration  than  alfalfa.     It  is,  however,  generally  conceded  that  L  > 
while  heavily  worked,  should  receive  at  least  a  small  grain  rat 
order  to  produce  the  maximum  effect.     This  is  especially  true  of 
horses  and  those  which  are  worked  upon  the  road.     On  the  otbe* 
there  is  a  prejudice  against  alfalfa  as  feed  for  horses  which  - 
largely  to  unfamiliarity  with  this  kind  of  hay.     Horses  a*  *< 
other  animals  may  not  take  alfalfa  hay  readily  until  they  haven 
a  taste  for  it.     It  has  also  been  found  that  injurious  effects  ma\ : 
a  sudden  change  to  alfalfa  hay  from  some  other  kind  of  feed 
seems  to  be  due  to  the  large  proportion  of  protein  which  may 
stimulate  the  animal.     There  are  also  certain  other  reasons  trh?  *■" 
is  objected  to  by  horse  men.     The  manure  is  softer  and  moiv! 
than  that  from  animals  fed  upon  timothy  hay,  and  it  is  more  difi  m 
keep  the  animals  and  the  stables  clean.     It  is  a  fact,  however,  that 
use  of  alfalfa  hay  for  horses  is  rapidly  increasing. 

ENEMIES  OF  ALFALFA. 
WEEDS. 

One  of  the  most  important  factors  in  hindering  the  developing  < 
alfalfa  on  soil  suited  to  its  growth  is  the  presence  of  weeds.    I* 
especially  true  in  the  more  humid  regions,  and  in  the  Southern  >' 
it  seems  to  be  the  usual  cause  of  failure  on  soils  sufficiently  ferti 
support  alfalfa.     Alfalfa  is  quite  tender  when  it  first  comes  upai. 
young  plants  are  easily  crowded  out  by  weeds.     The  weeds  mav  a{  ;• 
about  the  same  time  as  the  alfalfa  and  thus  prevent  the  latter ' 
obtaining  a  start.     Alfalfa  sown  in  the  spring  is  especially  vuln«  r: 
for  which  reason  it  is  advisable  to  sow  in  the  late  summer  or  ear)', 
and  to  sow  upon  land  which  has  been  freed  from  weeds  by  pivi 
cropping,  tillage,  or  summer  fallow.     If  the  conditions  are  fari» 
for  the  growth  of  alfalfa,  a  weedy  field  may  often  be  saved  by  fi*q- 
clipping  with  a  mowing  machine.     In  the  sand}r  soils  of  the  Smi'' 
States  fall  sowing,  as  described,  may  produce  a  good  stand  an*' 
good  cutting  may  be  obtained  the  following  spring,  after  whicii'r 
grass  or  other  noxious  weeds  suddenly  spring  up  and  the  alfa!-' 
immediately  choked.     If  the  weeds  are  not  too   numerous,  clipp  - 
with  a  mowing  machine  may  save  such  a  field.     Harrowing  ma.' '  - 
destroy  some  kinds  of  weeds,  particularly  crab  grass.     Old  alii 
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ds  may  also  suffer  from  weeds.  This  is  usually  due  to  the  killing 
the  alfalfa  in  spots  from  some  unfavorable  condition,  the  ground 
n  being  taken  by  an  aggressive  weed.  In  the  irrigated  regions 
h  bare  spots  may  be  caused  by  water  standing  too  long  or  by  the 
mping  of  animals  pastured  upon  the  field. 

^he  Georgia  Experiment  Station  recommends  planting  the  seed  in 
rs  sufficiently  far  apart  to  allow  of  horse  cultivation.  Good  results 
e  been  obtained  upon  the  station  farm,  and  the  method  is  fre- 
jntly  used  upon  a  small  scale  in  inany  parts  of  the  South.  Culti- 
ion  between  the  rows  will  keep  down  the  weeds  until  the  alfalfa 
veil  established,  after  which  one  or  two  cultivations  between  cut- 
aps  will  be  sufficient  for  this  purpose.  This  method  increases  the 
>ense,  but  since  in  this  region  hay  from  legumes  is  high  priced,  the 
urns  seem  to  warrant  the  extra  expense.  Rolling  or  disking  aids 
preventing  the  old  crowns  from  protruding  too  far  above  the 
rface. 

3qUirrel-tail  and  similar  grasses. — Squirrel-tail  grass  (Hordeum j ula- 
w),  also  called  foxtail  in  Wyoming,  barley  grass  in  Utah,  and  tickle 
ass  in  Nevada,  is  a  common  weed  in  the  Great  Basin  region;  and 
iother  species  (Hordeum  murinum),  called  wild  barley,  barley  grass, 
id  foxtail,  is  common  on  the  Pacific  slope.  The  common  dandelion  is 
3ublesome  in  parts  of  Utah  and  Idaho.  In  the  limestone  regions 
the  Northeastern  States  bluegrass  encroaches  seriously  upon  alfalfa 
Ids.  Old  fields  that  become  weedy  are  often  benefited  by  disking 
the  spring  and  after  the  cuttings  are  made.  Alfalfa  has  no  method 
propagation  by  creeping  roots  or  stems  and  consequently  the  plants 
not  spread,  but  the  disking  kills  the  weeds  and  splits  the  crowns  of 
tie  of  the  alfalfa  plants  vertically,  rejuvenating  them.  Seed  sown 
on  the  vacant  areas  at  such  a  time  may  improve  the  stand.  Where 
i  weeds  succeed  in  obtaining  the  upper  hand  it  is  best  to  plow  up 
5  field  and  reseed  it. 

fohnson  grass. — In  many  parts  of  the  Southern  States,  especially  the 
lirie  region  from  northern  Texas  to  central  Alabama,  Johnson  grass 
si  pernicious  weed.  In  those  portions  of  this  region  where  alfalfa  is 
uccessful  forage  plant  it  has  been  found  that  when  established  upon 
hnson  grass  land  the  alfalfa  will  smother  out  the  Johnson  grass,  or 
least  hold  its  own  by  its  side.  Even  though  the  alfalfa  does  not 
tirely  kill  out  the  Johnson  grass,  and  there  is  consequently  a  mixture 
the  two  plants,  they  form  a  very  nutritious  combination  and  in 
►hnson  grass  regions  this  is  one  of  the  best  methods  by  which  fields 
lected  by  this  weed  may  be  utilized. 

If  it  is  desired  to  establish  alfalfa  upon  black  land  in  Texas  badly 
tested  with  Johnson  grass,  the  ground  should  be  plow*  "  "     ~ 
*ptember  or  October,  harrowed  to  remove  the 
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grass  as  much  as  possible,  and  then  sown  to  alfalfa.  The  alfalfa  etaifc 
much  more  readily  than  the  Johnson  grass  during  the  cool  weather  ' 
fall  and  winter.  Thefollot- 
ing  season  the  field 
be  mowed  often  enough  t» 
prevent  the  Johnson 
from  getting  ahead  of  tat 
alfalfa.  Since  alfalfa  re- 
covers from  cutting 
quickly  and  will  prodw* 
more  crops  than  the  Job- 
son  grass,  the  latter 
much  weakened  and  smoth- 
ered that  there  is  usually  no 
trouble  from  this  during  ti* 
second   or  subsequent  » 


The  most  important  fa* 
gous  disease  of  alfalfa  ■ 
that  known  as  rust,  a  spat 
disease  caused  by  An»V 
peziza  medicaginit.  "u* 
plants  turn  yellow  and 
minute  black  spots  upon  w 
leaves.  Mowing  an  infeem 
field  will  usually  overcon* 
the  disease  by  producing ' 

Fta.  7.— Dodder  ploiil  on  an  alialfa  item.  .  ,. 

vigorous  growth, 
In  certain  parts  of  the  South,  notably  in  Texas,  alfalfa  suffers  fro* 
root  rot,  a  disease  affecting  cotton  in  those  localities.  This  disease 
indicated  by  the  whole  plant  turning  brown  and  dying.  The  disea* 
lives  in  the  soil  and  occurs  in  well- 
marked  areas.  There  is  no  cure,  and 
the  only  preventive  is  to  plant  alfalfa 
on  soil  free  from  the  disease. 


^ 


This  is  an  orange-yellow  thread-like 
vine  which  grows  as  a  parasite  upon  *£* 
the  alfalfa  plant*)  (fig.  7).  The  seeds  - 
of  the  dodder  are  somewhat  smaller  »»w^"-<»«***-1 
than  the  alfalfa  seeds  (fig.  8),  but  are  not  separated  from  them  hh*!* 
hr  careful  recleaning;  consequently,  they  are  often  sown  along"" 
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alfa  seed,  especially  in  that  which  has  been  imported.     If'  a 

(  badly  infested  it  should  be  plowed  up  and  devoted  to  some 

*rop  for  a  few  jrears.     Small  infested  patches  should  be  carefully 

?d  by  hand,  or  the  patches  should  be  burned  by  scattering  straw 

over  them  and  setting  fire.     The  dodder  plant  has  no  roots  in 

1  and  conseqently  can  be  removed  by  cutting  the  alfalfa  plant 

o  the  ground.     There  are  several  other  species  of  dodder  or  love- 

^curring  on  other  plants,  but  none  of  these  will  ordinarily  attack 

It  should  be  known  that  alfalfa  seed  intended  for  sowing  is 

»oni  dodder  seed,  as  it  is  much  easier  to  prevent  the  introduction 

h  a  weed  than  it  is  to  remove  it  afterwards.     Dodder  seed  is 

hat  smaller  than  alfalfa  seed,  is  more  angled,  and  is  not  curved 

!an-like  in  shape. 


the  Western  States  certain  burrowing  animals,  such  as  pocket 
rs,  prairie  dogs,  ground  squirrels,  and  field  mice,  are  sometimes 
lesome  in.  alfalfa  fields.  These  can  be  poisoned  by  grain  soaked 
ychnine  or  by  pieces  of  fresh  potatoes  inclosing  a  small  grain  of 
mine  placed  in  their  runs.  They  may  be  drowned  out  with  water 
acked  with  carbon  bisulphid  in  their  burrows.  Rabbits  often 
e  upon  alfalfa  fields,  but  they  do  little  damage  except  upon  small 
es.  Experimental  plots  near  dwellings  are  likely  to  be  anni- 
d  by  poultry.  Grasshoppers  do  much  damage  in  the  Plains 
n.  In  some  localities  the  alfalfa  worm,  which  eats  the  leaves  and 
a  web  upon  the  plants,  destroys  a  portion  of  the  crop.  Mow- 
n  infected  field  seems  to  check  its  depredations. 
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THE  CONTROL  OF  THE  BOLL  WEEVIL 


RECOMMENDATIONS. 

The  work  of  the  Bureau  of  Entomology  for  several  years  has  indicated 
that  there  ii  not  even  a  remote  probability  that  the  boll  weevil  will  ever 
be  exterminated.  As  a  matter  of  fact,  no  injurious  insect  has  ever  been 
exterminated.  Some  species,  like  the  Bocky  Mountain  locust  in  this 
country,  have  died  out  more  or  less  on  account  of  climatic  influences,  and 
reasonably  effective  methods  of  oombating  others,  like  the  Phylloxera  in 
France,  have  been  perfected. 

Although  the  very  large  yields  of  cotton  of  former  times  may  no  longer 
be  possible  in  the  region  now  infested  by  the  boll,  weevil,  it  is  entirely 
feasible  to  produce  cotton  at  a  margin  of  profit  that  will  compare  favorably 
with  that  resulting  from  the  production  of  most  of  the  staple  crops  of  the 
United  States  hy  following  what  has  become  generally  known  as  the  cul- 
tural method.  This  method  consists  of  the  following  changes  and  modifi- 
cations of  the  system  of  cotton  raising,  made  necessary  by  the  boll  weevil. 
It  was  originally  suggested  by  a  careful  study  of  the  life  history  and 
habits  of  the  pest,  and  naturally  any  improvements  that  may  eventually 
be  made  will  be  the  result  of  a  continuation  of  that  study.  It  has  now 
been  tested  successfully  on  a  large  scale  by  the  Bureau  of  Entomology,  aa 
well  as  by  many  planters,  during  three  seasons.  Of  greatest  advantage 
is  the  reducing  of  the  numbers  of  the  weevils  by  the  destruction  of  the 
plants  in  the  fall  The  advantage  thus  gained  is  followed  up  by  bending 
every  effort  toward  procuring  an  early  crop  the  next  season. 

(1)  Plant  early.  If  possible,  plant  seed  of  the  varieties  known  to  mature 
early,  or  obtain  seed  from  as  far  north  as  possible.  This  recommendation 
is  made  as  a  suggestion  for  the  benefit  of  those  planters  who  have  not 
taken  care  in  the  selection  of  the  cotton  seed  for  planting  on  their  planta- 
tion. By  far  the  best  method  for  obtaining  early  seed  is  by  selection  in 
the  field. 

It  is  much  better  to  run  the  risk  of  replanting,  which  is  not  an  expen- 
sive operation,  than  to  have  the  crop  delayed.     The  practice  of  some 
planters  of  making  two  plantings  to  avoid  having  all  the  work  of  chop- 
pmg  thrown  into  a  short  period  is  very  bad  policy  from  the  boll- weevil 
■tandpoint 

Early  cotton  of  improved  varieties  has  yielded  from  two  to  three  timee 
fee  much  as  native  ootton  under  the  same  conditions,  and  in  many 
fcaach  mere.    Planted  at  the  same  time,  the  early  verietis* 
(touch  earlier  than  native  cotton, 
sis 


Early-planted  fields  of  either  native  or  improved  varieties  have  ilv 
invariably  yielded  twice  as  much  as  late-planted  ones. 

The  early  varieties,  in  general  having  a  small  stalk  and  ikixt  u> 
root,  are  adapted  only  for  rich  soil.  They  also  fail  to  grow  vsll  n  * 
very  light,  drifting  sandy  loams  of  many  of  the  river  valleys  «f  fan 
which,  in  long  seasons  before  the  advent  of  the  boll  weevil,  oftea  psim 
the  largest  yields.  In  these  situations  early  varieties  will  yield  bit  -*v 
more  than  native  cotton. 

(2)  Cultivate  the  fields  thoroughly.  The  principal  benefit  intkisoaa 
from  the  influence  that  such  a  practice  has  upon  the  oonstant  gitvtkitf 
consequent  early  maturity  of  the  crop.  Very  few  weevils  are  kills* byt- 
tivation.  Much  of  the  benefit  of  early  planting  is  lost  unless  it  ii  Uk* 
by  thorough  cultivation.  In  case  of  unavoidably  delayed  ptatiig.^ 
best  course  for  the  planter  to  pursue  is  to  cultivate  the  fields  ii  tkta* 
thorough  manner  possible.  Three  choppings  and  numerous  ptowispa? 
stitute  the  thorough  system  of  cultivation  that  is  made  neeesstryky^ 
boll  weevil.  The  old.  plantation  rule  for  the  cultivation  of  eottn.  Mfe" 
a  week  and  once  in  the  row,"  is  an  excellent  one. 

(3)  Plant  the  rows  as  far  apart  as  experience  with  the  land  iafafr 
is  "feasible,  and  thin  out  the  plants  in  the  rows  thoroughly,  toi** 
which  in  normal  seasons  will  produce  from  36  to  40  bushels  «f  cm  £ 
rows  should  be  5  feet  apart.  Even  on  poor  soil  it  is  doubtful  if  the  t> 
tance  should  ever  be  less  than  4  fqet. 

(4)  Destroy,  by  plowing  up,  windrowing,  and  burning,  all  tk«  &* 
stalks  in  the  fields  as  soon  as  the  weevils  become  so  numerous  thstp» 
tically  all  the  fruit  is  being  punctured.  This  will  generally  list  Wtor 
than  the  first  week  in  October.  Merely  cutting  off  the  stalks,  by  «o> 
of  the  triangular  implement  used  for  that  purpose  throughout  tht  fc* 
is  by  no  means  as  effective  as  plowing,  because  the  stumps  remaiaitf  p 
rise  to  sprouts  which  furnish  food  until  late  in  the  season  to  mat  jv"^ 
that  would  otherwise  starve.  The  plowing,  moreover,  serves  to  plift  ~ 
ground  in  better  condition  for  early  planting  the  following  spriig  - 
some  cases  turning  cattle  into  the  fields  is  advisable.  Aside  fressaa^' 
ing  to  a  practical  destruction  of  the  plants,  grazing  of  the  cottsi  --- 
furnishes  considerable  forage  at  a  time  when  it  is  generally  »id  ~ 
demand.  Nevertheless,  cattle  should  never  be  turned  into  oottea  ftefo 
which  Johnson  grass  has  become  started. 

Recommendations  1,  2,  and  3  are  all  aimed  toward  a  voiding  dsaap  " 
hastening  the  maturity  of  the  plants  and  do  not  involve  the  aetusl  deftr.* 
tion  of  the  weevils.    Recommendation  4,  however,  reduces  the  state* 
the  pests  by  destroying  the  very  great  proportion  developing  lets  a  - 
fall,  and  is  consequently  directly  remedial. 

(5)  It  is  known  that  at  present  fertilisers  are  not  need  to  any  ess**'' 
able  extent  in  cotton  producing  in  Texas.     There  is,  nevertheless,  it  i*1 
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that  they  should  be— not  that  the  land  is  poor,  but  that  earlier  crops  may 
be  procured.  At  present  it  is  sufficient  to  call  attention  to  the  fact  that 
it  has  been  the  uniform  experience  of  experiment  stations  and  planters  in 
the  eastern  part  of  the  belt  that  certain  fertilizers,  especially  those  involv- 
ing a  large  percentage  of  phosphoric  acid,  have  a  strong  tendency  toward 
hastening  the  maturity  of  the  plants. 

The  recommendations  above  made  constitute  the  essential  steps  in 
the  cultural  system  of  averting  damage  by  the  toll  weevil.  In  addi- 
tion to  these  steps,  however,  all  operations  which  assist  in  the  growth 
of  the  crop  are  of  decided  advantage  in  regions  infested  by  the  boll 
weevil.  There  is  thus  a  distinction  between  the  cultural  system  of 
averting  damage  by  the  boll  weevil  and  the  proper  system  of  cultiva- 
tion of  cotton.  The  terms  are  by  no  means  synonymous*  As  a  matter 
of  fact  the  cultural  system  of  averting  damage  by  the  boll  weevil  in 
9ome  cases  implies  operations  that  would  not  be  the  proper  ones  in  all 
cases  for  the  production  of  the  largest  crop  were  the  pest  not  present. 
This  is  especially  the  case  in  the  early  fall  destruction  of  the  plants, 
and  also  to  some  extent  in  the  selection  of  early  maturing  varieties 
and  in  early  planting  itself. 

A  number  of  devices  are  possible  for  hastening  the  maturity  of  the 
crop  in  addition  to  those  mentioned.  For  instance,  thorough  prepara- 
tion of  the  land  before  planting  is  of  very  great  importance;  the  pack- 
ing of  the  soil  by  means  of  a  roller  immediately  after  the  seed  is 
planted  insures  rapid  germination,  and  consequently  also  assists  in 
Advancing  the  maturity  of  the  crop. 

Necessarily  the  proper  application  of  fertilizers  is  a  complicated 
matter.  Only  the  most  general  rules  are  possible  for  all  conditions. 
rhe  different  soils  on  single  farms  require  different  compositions. 
Nevertheless,  it  can  be  stated  that  acid  phosphate  is  the  principal 
ingredient  that  the  cotton  plant  requires,  and  that  it  has  a  very  impor- 
tant function  in  hastening  maturity.  It  also  largely  controls  the  action 
of  the  other  essential  elements,  nitrogen  and  potash.  The  work  of  the 
southern  experiment  stations  has  shown  that  the  nearest  approach  to 
a  general  formula  for  all  soils  is  one  that  provides  10  per  cent  of 
available  phosphoric  acid,  3  per  cent  of  ammonia,  and  3  per  cent  of 
potash.  This  proportion  is  reached  approximately  by  mixing  1,200 
pounds  of  acid  phosphate  with  000  pounds  of  cotton-seed  meal  and  200 
pounds  of  kainit. 

The  cultural  means  of  obtaining  an  early  crop,  such  as  thorough 
preparation  of  the  soil,  selection  of  variety,  early  planting,  fertiliza- 
ion,  and  cultivation  will  be  dealt  with  fully  in  a  Farmers'  Bull 
>r.  K.  J.  Redding,  director  of  the  Georgia  Agricultural 
Station,  which  will  soon  be  issued. 
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INTRODUCTORY. 

Tlie  present  bulletin  is  designed  to  bring  together  discussions  of 
sonic  of  the  features  of  the  boll  weevil  problem  iu  the  United  States 
that  are  of  most  immediate  interest.  Among  such  matters  are  the 
more  recent  developments  regarding  (1)  the  cultural  system  of  avoid- 
ing damage  by  the  pest,  (2)  the  territory  affected,  (3)  the  loss 
occasioned  during  the  season  of  1904:,  (4)  the  present  status  of  quaran- 
tine regulations,  and  (5)  some  minor  matters.  Some  information,  as, 
for  instance,  the  description  of  the  weevil  and  some  portions  of  the 
discussions  of  the  damage  caused  by  the  pest,  are  reproduced  from 
Farmers'  Bulletin  No.  189,  which  was  published  in  January,  1904. 
It  is  not  intended  in  the  present  bulletin  to  include  all  of  the  result* 
of  the  experimental  work  conducted  during  the  season.  In  a  general 
way,  the  work  of  this  season  has  demonstrated  the  value  of  the  recom- 
mendation that  has  been  made  previouslj'.  Any  modification  of  the 
present  approved  system  of  controlling  the  pest  must  be  the  result  of 
the  continuation  of  experimental  work  during  a  series  of  season*. 
Some  modifications  have  been  suggested  by  the  work  during  the  past 
season,  but  before  definite  general  recommendations  can  be  made  it 
will  be  necessary  for  the  experiments  to  be  repeated  during  other 
seasons  when  the  climatic  conditions  may  be  essentially  different.  It 
is  the  purpose  of  the  Bureau  of  Entomology  to  incorporate  the  results 
of  all  this  experimental  work  as  soon  as  possible  in  an  extended  account 
of  all  that  is  known  concerning  the  methods  of  combating  the  pest. 
The  present  publication  includes  all  recommendations  wrhich  have  been 
demonstrated  to  have  a  general  bearing  and  to  be  applicable  to  all 
portions  of  the  region  now  infested. 

The  experimental  field  work  of  the  Bureau  during  1904  was  done 
on  experimental  farms  at  a  number  of  localities  in  Texas,  where  local 
conditions  presented  special  problems  in  the  attempt  to  control  the 
boll  weevil.  The  following  is  a  list  of  the  experimental  farms  which 
were  in  operation: 


i 

County.  I  Hunter.  .  ,  Aci\*£e 


Karnes W.  H.  Lookie 

Limestone j  J.  L.  Cogdell 

Navarro R.  Benton  and  W.  T.  Ferguson  . . 

Robertson !  W.  C.  Anderson  und  E.  S.  Peters. 

Travis !  Jefferson  Johnson 

Victoria ■  s.  G.  Reed  and  W.  T.  Tipton 

Washington I  J.  E.  Routt 

Wharton A.  1\  Borden 

Williamson '  c.  C.  Hooper 


Anderson B.  H.  Gardner I  1* 

Bexar J.  M.  Styers ft 

0 

Ml 

ft 
1« 

Ml 


This  work  was  conducted  under  contracts,  according  to  which  tto 
planter  agreed  to  prepare  the  soil,  plant,  and  care  for  the  crops  ■ 


accordance  with  the  directions  of  the  Bureau  of  Entomology.  The 
prime  object  in  the  location  of  a  farm  at  any  particular  point  was  to 
obtain  typical  conditions  for  an  area  which  possessed  characteristics 
that  differentiated  it  from  other  cotton -producing  areas  in  Texas.  The 
most  sharply  defined  of  the  different  weevil  regions  in  Texas  is  the 
portion  of  the  State  where  volunteer  or  seppa  cotton  exists  normally. 
The  green  parts  of  the  plant  persisting  through  the  winter  furnish  the 
weevils  an  abundance  of  food  in  this  region,  of  which  they  are  deprived 
in  other  parts  of  the  State.  The  consequence  is  that  an  unusually 
large  number  pass  the  winter  successfully.  Damage  consequently 
begins  in  the  fields  earlier  the  following  season  here  than  elsewhere. 
This  area  normally  extends  about  as  far  north  as  to  a  line  between  San 
Antonio  and  Houston.  Another  quite  distinct  region  as  regards  its 
effect  upon  the  habits  of  the  boll  weevil  is  found  in  the  valley  area  of  the 
central  portion  of  the  State.  Between  the  latitudes  of  Navasota  and 
Waco,  approximately,  there  is  a  region  in  which  no  volunteer  or  seppa 
cotton  is  normally  present.  Nevertheless,  the  long  season  of  growth  of 
the  plants  furnishes  the  weevil  food  and  means  of  reproduction  until 
very  late  in  the  season.  The  cotton  fields  have  generally  all  been  cleared 
from  forest  land.  There  is  consequently  an  abundance  of  timber 
which  furnishes  ideal  cover  for  the  hibernating  weevils.  In  this  region 
it  has  been  the  practice  to  devote  exceptionally  large  areas  or  indi- 
vidual plantations  to  cotton.  This  is  the  result  of  the  fact  that  cotton 
has  been  the  most  certain  crop  that  can  be  produced,  and  that  there  are 
decided  restrictions  to  diversified  farming.  There  is  not  the  opportu- 
nity which  occurs  south  of  this  region  for  the  cultivation  of  sugar 
cane  and  rice,  and  at  the  same  time  wheat  and  some  other  cereals 
which  grow  well  north  of  the  region  under  consideration  do  not  pros- 
per here.  The  limits  of  diversified  farming  arc  further  restricted  by 
the  fact  that  manv  soils  are  not  suitable  for  the  cultivation  of  corn. 
The  labor  and  general  economic  conditions  have  become  centered  in 
the  production  of  one  crop,  and  this  has  a  very  important  bearing  on 
the  application  of  the  cultural  system.  There  is  another  distinct  region 
wliich  comprises  the  river  valley  area  of  the  northern  portion  of  the 
State.  The  hill  region  of  central  Texas,  the  prairie  region  of  west 
central  and  northern  Texas,  the  east  Texas  pine  woods  region,  and  the 
irrigated  region  of  the  western  portion  of  the  State  also  furnish  pecul- 
iarities which  cause  the  habits  of  the  weevil  to  be  modified,  and  con- 
sequently change  materially  the  necessary  means  for  controlling  it. 
Of  course  there  are  many  other  regions  in  Texas  where  local  condi- 
tions, as  of  soil,  might  bring  about  subdivisions  of  the  regions  that 
have  been  mentioned.  However,  these  strictly  local  conditions  con- 
cern themselves  more  with  changes  in  the  simple 
crop  than  with  changes  in  the  general  system  of  mil 
the  boll  weevil. 
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DESCHIPTIOS  07  THE  BOLL  WKEYIL. 

The  following  account  of  the  means  for  identifying  the  boll  n 
s  taken  mainly  from  Farmers'  Bulletin  No.  189. 


Fig.  1.— Cotton  boll  weevil:  a,  beetle  from  above;         Flu.  2.  —Cotton  hot]  (terra    1 
6,  nine,  from  aide— about  five  times  natural  niK  pupa  at  right— about  fiit  ui 

(original).  die  (original). 


re  ol  boll  weevil-  -natural  djc  1«W" 


Every  intelligent  planter  in  the  weevil -infested  area  .should  bo  able 
determine  the  presence  of  the  pest  by  its  appearance  and  the  evi- 
nces of  its  work;  but  planters  who  have  never  seen  it  may  often  be 
doubt  as  to  whether  some  insect  found  damaging  the  crop  is  the  boll 
evil,  or  whether  flaring  and  falling  of  the  squares  is  caused  by  some 
itr  unseen  insect  pest  or  by  climatic  conditions.  For  the  benefit  of 
inters  outside  of  the  present  weevil  territory,  in  regions  where  the 
st  is  more  or  less  likely  to  be  found  at  any  time,  the  following 
jcription  of  the  insect  and  its  work  is  given.  It  is  believed  that  this 
script  ion  will  enable  any  planter  to  determine  whether  the  pest  is  at 


:>rk  in  his  field,  so  that  he  may  take  the  necessary  steps  to  tight  it  at 
e  earliest  moment. 

The  adult  weevil  averages  about  one-fourth  of  an  inch  in  length, 
nging  from  one-eighth  to  one-third  inch,  with  the  breadth  about  one- 
ird  cf  the  length.  This  measurement  includes  the  snout,  which  is 
n>ut  one-half  of  the  length  of  the  body.  The  color  is  a  grayish  or  a 
■llowiwh  brown.  The  general  form  will  be  understood  from  fig.  1. 
he  insect  exists  in  four  stages — egg,  larva,  pupa  (fig.  2),  and  adult. 
II  the  stages,  except  the  adult,  occur  only  within  the  cotton  square 
■  boll.  The  egg  is  deposited  by  the  female  weevil  in  a  cavity  formed 
,'  eating  into  the  fruit  of  the  plant  (fig.  3).     It  hatches,  under  normal 
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conditions,  in  about  3  days,  and  the  grub  immediately  begins  to  feed. 
In  from  7  to  12  days  the  larva  or  grub  passes  into  its  pupal  or  trans- 
formation stage,  corresponding  to  the  cocoon  stage  of  the  silkworm. 
This  stage  lasts  from  3  to  5  days.  Then  the  adult  weevil  issues,  and 
in  about  5  days  begins  the  production  of  another  generation.  Climatic 
conditions  cause  considerable  variation  in  the  duration  of  these  stages, 
but  on  an  average  it  requires  from  2  to  3  weeks  for  the  weevil  to 
develop  from  the  egg  to  the  adult.  The  plainest  indication  of  the 
presence  of  the  weevil  in  a  cotton  field  is  the  flaring  (fig.  3)  and 
falling  of  the  squares  or  forms,  which  takes  place  generally  between 
5  and  10  days  after  the  egg  is  deposited.  However,  as  all  planters  arc 
aware,  heavy  rains  after  drought,  as  well  as  other  climatic  conditions, 
have  the  effect  of  causing  the  squares  to  fall.  If  the  planter  should 
observe  an  unusual  shedding  of  the  fruit,  he  may  easily  determine  the 
cause  by  gathering  a.few  of  the  fallen  squares.  If,  upon  cutting  open 
these  squares,  he  finds  a  small,  whitish,  curved  grub  (fig.  4),  there 
can  be  little  doubt  that  the  cause  of  the  trouble  is  the  boll  weevil. 
Specimens  should  then  be  securely  packed  and  sent  to  an  entomologist 
for  final  determination. 

TERRITORY  AFFECTED. 

During  the  season  of  1904  the  normal  increase  in  infested  territory 
occurred.  About  15,000  square  miles,  representing  approximately  an 
area  devoted  to  the  cultivation  of  cotton  of  900,000  acres,  the  normal 
production  from  which  would  be  in  the  neighborhood  of  350,000 
bales,  became  invaded  for  the  first  time.  This  increases  the  infested 
area  in  the  United  States  at  present  to  about  32  per  cent  of  the  total 
cotton  acreage. 

One  of  the  most  interesting  features  of  the  situation  during  the 
past  season  has  been  the  fact  that  the  infested  territorj"  has  been 
extended  eastward  much  more  rapidly  than  northward.  Careful 
examinations  of  the  portions  of  Indian  Territorj*  which  the  boll 
weevil  is  likely  to  reach  first  have  failed  to  reveal  any  infestation. 
In  fact,  on  the  north  the  limitation  of  the  infested  territory  remains 
practically  the  same  as  last  year.  This  applies,  however,  only  to  the 
total  infested  area  in  which  even  isolated  colonies  of  the  pest  have 
been  found  to  exist.  There  has  been  a  gradual  northwrard  advance  of 
the  limits  of  the  region  of  what  may  be  termed  " gross  infestation*/ 
that  is,  where  the  weevils  are  to  be  found  in  considerable  numbers  in 
all  cotton  fields.  This  advance  has  extended  from  about  the  latitude 
of  the  northern  portion  of  Ellis  County  to  the  latitude  of  the  southern 
portions  of  Denton  and  Collin  counties,  a  distance  of  about  36  miles. 

The  situation  mentioned  in  the  preceding  paragraph  leads  to  speca- 
Idiom  as  to  whether  the  pest  has  not  reached  a  northern  limit  beyond 
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which  its  spread  will  be  prevented  or  at  least  checked  by  climatic  con- 
ditions. During  the  past  year  it  has  been  found  that  there  is  at  least 
one  full  generation  less  at  Terrell,  Tex.,  than  at  Victoria,  Tex.,  275 
miles  south  of  that  place.  With  the  very  rapid  multiplication  of  the 
pest/ this  means  greatly  lessened  actual  damage.  The  time  when  the 
maximum  number  of  weevils  per  acre  is  produced  is  made  considerably 
later,  with  a  consequent  manifest  advantage  to  the  crop.  The  lessened 
number  of  generations  is  due  to  three  principal  factors:  (1)  Later 
emergence  from  hibernating  quarters;  (2)  greater  time  required  for 
the  development  of  the  several  stages;  and  (3)  the  earlier  date  of  the 
first  killing  frost.  These  considerations  would,  theoretical^  at  least, 
cause  the  weevil  problem  to  become  a  much  less  serious  one  in  extreme 
northern  Texas  than  it  has  been  in  regions  that  have  heretofore  been 
infested,  and  the  observations  of  the  last  season  bear  out  this  supposi- 
tion. However,  it  is  to  be  expected  that  there  will  be  some  adaptation 
on  the  part  of  the  weevil  to  the  climatic  conditions  in  newly  invaded 
regions,  and  this  introduces  considerable  uncertaint)'  in  any  prediction 
regarding  future  damage.  The  present  indications  are  that  the  great- 
est damage  by  the  pest  will  always  be  in  the  region  south  of  the  lati- 
tude of  Dallas,  Tex. 

To  the  east  there  has  been  a  general  extension  of  the  infested  terri- 
tory of  about  50  miles.  The  pest  has  been  found  east  of  the  Red  River 
at  three  points  in  Louisiana,  namely,  Lockwood,  Grand  Ecore,  and 
Shreveport.  In  that  State  the  greater  portion  of  six  parishes  is  known 
to  be  generally  infested,  while  in  three  others  the  weevils  arc  known 
to  occur  in  certain  localities.  Special  opportunities  for  studying  this 
spread  were  given  by  the  cooperation  which  the  Bureau  of  Entomology 
carried  on  with  the  Louisiana  crop  pest  commission.  It  was  found  that 
there  was  an  advance  early  in  the  fall  due  to  the  fact  that  the  weevils 
were  carried  from  place  to  place  in  seed  for  planting  purposes.  This 
was  followed  by  considerable  increase  in  territory  due  to  the  eonvc}r- 
ing  of  the  seed  cotton  to  the  gins,  and,  most  important,  there  was  an 
advance  due  to  an  actual  migration  in  August  and  September,  which 
in  many  cases  reached  far  beyond  the  limits  of  the  territory  covered 
bjr  the  first  two  means  which  have  been  mentioned. 

At  frequent  intervals  during  the  past  season  (1904)  accounts  of  the 
occurrence  of  the  boll  weevil  at  various  points  far  beyond  the  limits 
of  the  iufested  territory  indicated  upon  the  accompanying  map  (fig.  5) 
have  appeared  in  the  newspapers.  It  seems  likely  that  the  pest  may 
at  any  time  be  carried  to  points  far  outside  of  the  present  infested 
territory  through  the  ordinary  shipments  of  cotton  products.  There 
is  also  some  possibility  that  persons  who  have  received  live  speci- 
mens from  Texas  for  experimentation  with  supposed  remedies  may 
inadvertently  introduce  them  into  uninfected  fields.  In 
of  these  probabilities,  the  Bureau  of  Entomology  L — ■ 
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attention  to  the  reported  occurrence  of  the  weevil  outside  of  the  i*;  i 
indicated  upon  the  accompanying  map.  A  number  of  report.-  «r.,- 
nating  in  Louisiana,  Arkansas,  and  Indian  Territory  bare  beat  ins- 
tigated by  entomologist*  connected  with  the  Bureau.  Tin  ■..-■ 
cooperation  with  State  and  station  entomologists  the  Burau  ^ 
obtained  specific  information  about  reports  originating  in  0«itj. 


Fia.  a.— Map  of  territory  infested  by  boll  wecril. 

South  Carolina,  and  elsewhere.  All  such  reports  investigated  i 
been  found  to  rest  upon  a  mistaken  identification  of  some  of  ' 
numerous  insects  more  or  less  resembling  the  boll  weevil  which  b 
been  found  in  cotton  fields. 

DAMAGE  CAUSES  BY  THE  BOLL  WEEVIL. 
The  following  table,  reproduced  from  Farmers*  Bulletin  \>  i 
shows  the  great  damage  caused  by  the  boll  weevil: 

CmnpttTiiliee  estimate  of  amount  of  damage  by  evtton  boil  vrrriL 


Typi.al  «;""!*£< 

1  whii-h  weevil  m  n 
ul  ww  present  in  19ft. 

I'rwliic 

bales. 

Typical  counties  In  which  worril  »  *«  ™ 

(.|mm 

».., 

1S2£» 

1V02. 

i»» 

Caldwell 

so.  ?.'.< 

*».  tai 
a.  mi 

10.  IB 

23,133 
11,493 

31,200 
25,851 

a'.eeo 

2x'.3NJ 

TS» 

Collin 

T  tal 

JJI.1I9 

->--vat- 

S3 

_      ..  . 
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he  first  section  of  the  above  table  .shows  a  comparison  of  the  pro- 
Ion  in  ten  counties  in  Texas  in  1899,  when  the  weevil  had  scarcely 
hod  them,  and  in  1902,  when  it  had  multiplied  to  such  an  extent 
>  be  found  in  great  numbers  in  practically  all  cotton  fields.  These 
years  were  selected  for  comparison  for  the  reason  that  they  were 
tieallv  identical  in  amount  and  distribution  of  rainfall  and  in 
r  essential  crop  conditions.  The  second  part  of  the  table  gives  a 
parison  of  the  production  during  the  same  years  in  ten  other  lead- 
counties  situated  so  far  north  that  the  weevil  had  not  affected  them 
ither  of  the  two  3Tears  used  for  comparison.     It  will  be  noticed 

while  in  the  counties  of  the  first  series  there  had  been  a  decrease 
roduction  of  53  per  cent,  in  the  counties  of  the  second  series  there 
been  an  increase  of  11  per  cent.  There  seems  to  be  no^reason  why 
cotton  production  of  the  counties  of  the  first  series  would  not  have 
eased  at  about  the  same  rate  as  was  the  case  in  those  of  the  second 
is  had  it  not  been  for  the  damage  caused  by  the  weevil.  This  makes 
,ir,  it  is  believed,  to  conclude  that  the  approximate  damage  caused 
he  insect  was  the  sum  of  the  decrease  in  one  case  and  the  increase 
ic  other,  or  about  64  per  c^nt. 

here  are  two  sources  of  possible  error  in  these  figures.  One  is  in 
likelihood  of  a  change  in  acreage  between  1899  and  1902  that  may 
have  affected  the  two  regions  alike,  and  the  other  is  in  the  proba- 
cy that  the  two  seasons  were  not  exactly  similar.     In  relation  to  the 

point  it  must  be  stated  that  increases  in  acreage  are  generally  the 
lit  of  conditions  of  the  markets  that  would  affect  the  whole  State 
e,  and  that  if  there  were  any  increase  in  these  years  it  would 
>ably  have  been  very  much  alike  in  either  case.  As  to  the  possi- 
;y  of  an  appreciable  difference  in  the  seasons,  it  must  be  stated 

the  two  regions  are  comparatively  close  together,  and  that  a  care- 
examination  of  the  records  shows  that  they  were  remarkably  alike 
II  important  respects.  Nevertheless,  it  is  the  tendency  of  planters, 
xm  as* the  weevil  becomes  a  serious  menace,  to  devote  more  of  their 
I  to  other  crops.  Accurate  figures  on  this  point  are  not  obtainable, 
on  the  whole  an  allowance  of  a  reduction  of  this  kind  that  would 
>unt  for  10  per  cent  decrease  in  production  would  be  ample.  It 
cfore  seems  to  the  writer  that  a  figure  in  the  neighborhood  of  50 
cent  represents  a  very  fair  approximate  estimate  of  the  loss, 
pon  the  foregoing  basis,  assuming  that  there  is  a  loss  of  about  50 
cent  in  newly  invaded  regions,  but  with  an  offset  due  to  improved 
hods  in  older  regions,  it  seems  very  conservative  to  state  that, 
ing  the  season  of  1904,  the  weevil  caused  a  reduction  of  at  least 
»0(K)  bales,  representing  a  value,  including  that  of  the  seed,  of 
ut  $22,000,000. 
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There  are  many  interesting  features  connected  with  the  rata 
between  the  damage  of  the  weevil  and  the  present  very  large  i  r  « 
crop  (estimated  by  the  Bureau  of  Statistics  of  this  Department.  IV  . 
her  3,  1904,  as  12,162,000  bales).  The  question  has  been  raised  *  . 
why  the  weevil  is  a  great  menace  in  view  of  this  large  product**  *.. 
the  fact  that  the  pest  has  now  invaded  at  least  32  percent  of  &<>'» 
ton  acreage  in  this  country.  The  following  appear  to  be  the  prk«.  - 
reasons  for  the  present  large  production: 

(1)  The  high  price  of  cotton  just  prior  to  the  time  of  plantii^ 
crop  of  1004  undoubtedly  had  the  effect  of  increasing  the  arrn. 
considerably. 

(2)  The  boll  weevil  has  not  yet  reached  numbers  in  all  it>  :> , 
sufficient  to  appreciably  reduce  the  crop.     The  map  on  page  Lf  <*.;:. 
the  total  area  in  which  any  weevils  are  known  to  occur.     laperL-* 
10  per  cent  of  the  territory  thus  considered  infested  onlr  i>^ 
colonies  occur,  and  the  general  production  has  not  yet  been  ctiru> 
In  some  of  the  northern  counties  of  Texas  the  production  coci*  t« 
have  been  reduced  by  the  weevil,  although  the  statistics  show  eta-, 
erable  variation  between   the  crops  produced  for  the  past  *• 
years  on  account  of  changes  in  acreage  and  the  ravages  of  other  u*^ 
like  the  bollworm. 

(3)  Throughout  the  portion  of  Texas  where  the  bulk  of  the • t 
produced — that  is,  north  of  about  the  latitude  of  Bremoad— v*p« 
conditions  combined  to  cause  an  unusually  small  number  of  wen 
hibernate  successfully  during  the  winter  of  1903-4.     The  pri*^ 
factor  in  this  situation  was  the  very  early  date  of  the  first  killing  - 
which  was  about  thirty  days  prior  to  the  average  date  for  the  pa*  - 
teen  years.     This  early  frost  destroyed  a  great  number  of  inao' 
weevils  in  the  squares  and  bolls  which  would  otherwise  have  ja~ 
through  the  winter  to  damage  the  crop  in  spring. 

(4)  An  important  factor  which  has  contributed  to  the  produr, 
a  large  crop  in  the  region  just  mentioned  lias  l>een  a  lessened  drtr 
damage  by  the  bollworm.  It  is  estimated  by  Mr.  A.  L.  Quaint 
who  has  been  in  charge  of  a  special  investigation  of  the  bollwor : . 
the  pest  could  not  have  caused  more  than  half  the  damage  in  1**h 
was  caused  by  it  in  1903. 

(5)  The  growing  season  was  unusually   favorable.      The  n«-  - 
condition  of  the  growing  crop  in  Texas,  from  May  to  Sept^ 
inclusive,  as  published  by  the  Bureau  of  Statistics  of  tin*  la- 
ment, was  82  in  1904,  as  against  72.5  in  1903.     The  average  c&*i'  ■ 
for  1904  was,  in  fact,  much  higher  than  in  even  the  season  w  • 
largest  crop  ever  produced,  namely,  1900,  when  the  average  cenrii  * 
reported  for  the  months  mentioned  was  77.6. 
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(6)  The  season  of  1904  was  exceedingly  favorable  during  the  time 
of  picking  the  crop,  resulting  in  an  unusually  small,  loss  of  lint  from 
rains. 

(7)  The  large  amount  of  work  done  by  the  Department  of  Agricul- 
;ure  and  commercial  bodies  which  imported  many  carloads  of  improved 
teed  doubtless  contributed  to  the  large  crop  produced. 

A  general  idea  of  the  effect  of  the  ravages  of  the  boll  weevil  in 
-educing  the  crop  in  Texas  may  be  obtained  from  the  following  table: 


Jpmparison  of  cotton  acreage  ami  production  in  Texas  and  Louisiana,  in  equimlentsof 

500-pound  bides. 


Year. 


I 

1990 

1901 

1902 

1908 

1904 


To  3 

cas. 

Lou  i  si 

Acreage. 

Crop. 

t 

Acreage.  1 

Arm. 

Bairt. 

Arret. 

6,  642, 309 

2,609,018 

1, 179, 156 

7,041.000 

3,438,386 

1, 286, 000 

7,745,100 

2, 502, 166 

1,400.650 

8,006,546 

2,498.013 

1,662,567 

8,129.300 

2,471,081 

1,709,200 

8,704,000 

3,030,433 

l,9iD,  000 

Crop. 


Bale*. 
700,352 
706,767 
840,476 
882,078 
824,965 
893,193 


It  will  be  seen  that  while  the  acreage  in  Texas  and  Louisiana  has 
been  increasing  at  about  the  same  proportion,  the  crop  in  Texas  has 
decreased  annually  for  the  past  six  years  (with  two  exceptions — 1900 
and  the  present  year),  while  the  crop  in  Louisiana  has  increased  annu- 
ally (with  one  inconsiderable  exception — in  1903).  That  the  boll  weevil 
is  the  cause  that  1ms  prevented  Texas  from  keeping  pace  with  Louis- 
iana will  be  admitted  by  all.  The  exceptional  years,  1900  and  1904, 
in  which  the  production  in  Texas  did  not  decrease,  were  undoubtedly 
those  in  which  the  conditions  for  the  cotton  plant  were  unusually 
favorable.  Moreover,  it  is  to  be  noted  that  in  the  first  of  these  two 
years  the  pest  had  not  reached  far  into  the  most  productive  counties. 

A  VARIETY  TEST. 


In  order  to  test  the  suitability  of  a  number  of  varieties  of  cotton  for 
lanling  in  weevil-infested  regions,  during  1904  the  Bureau  of  Ento- 
lology  planted  the  seed  of  20  of  the  more  or  less  well-known  varieties 
t  Calvert,  Tex.  Each  variety  was  represented  by  a  plat  5  acres  in 
xtent.  The  soil  was  uniform  throughout  the  acreage  covered  by  this 
xperiment.  The  test  was  a  severe  one  on  account  of  unusually 
nf avorablc  local  conditions.  The  crop  was  made  several  weeks  late 
iy  successive  frosts  earljr  in  the  season.  By  a  comparison  with  the 
esults  of  the  variety  test  conducted  during  the  season  of  1903,  which 
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was  noted  in  Farmers'  Bulletin  189  of  this  Department,  it  will  be  seen 
that  the  general  advantage  of  the  early  maturing  varieties  over  the 
late  maturing  ones  is  again  demonstrated.  During  that  season  the 
Herndon  variety  turned  out  to  be  the  most  prolific.  This  variety  was 
not  tested  during  the  season  of  1904,  for  the  reason  that  it  was  impos- 
sible to  procure  seed.  It  was  a  local  variety  known  in  only  one  county 
in  Mississippi,  and  seems  to  have  died  out  on  account  of  the  general 
desire  of  planters  for  varieties  which  have  large  bolls. 

In  reality  the  superiority  of  the  early  maturing  varieties  would  be 
more  in  evidence  than  the  following  grouping  would  indicate.  In 
arranging  the  planting  of  varieties  in  the  field  the  earlier  ones  were 
placed  nearest  the  timber.  It  was  designed  to  have  the  varieties 
graded  from  the  vicinity  of  the  timber  according  to  their  relative 
earliness.  Consequently  the  King  variety  was  nearest  the  timber,  and 
the  Russell  most  removed.  As  is  usual  in  such  cases,  the  weevils 
appeared  in  the  cotton  near  the  timber  first.  For  two  weeks  before 
any  of  the  pests  had  appeared  in  the  middle  of  the  field  they  were 
causing  considerable  damage  in  the  plats  nearest  the  timber. 

It  is  not  possible  to  give  varieties  of  cotton  a  complete  test  during  a 
single  season.  The  only  correct  basis  for  an  estimation  of  the  value 
of  different  varieties  in  weevil-infested  regions  is  a  repetition  of 
experiments  during  several  seasons.  As  has  repeatedly  been  found  to 
be  the  case  in  the  tests  of  varieties  of  cotton  which  have  been  con- 
ducted b}'  southern  experiment  stations,  the  changing  climatic  condi- 
tions alter  the  relative  standing  of  the  varieties  very  materially.  In 
some  cases  a  variety  found  during  one  season  to  be  at  the  head  of  the 
list  in  production  may,  during  the  following  season,  fall  far  below. 
Work  that  has  been  conducted  elsewhere  in  Texas  indicates  some  prob- 
able modifications  of  general  conclusions  that  might  be  drawn  from 
this  test.  For  instance,  the  Rowden  variety  would  probably  rank  con- 
siderably higher  than  was  the  case  in  these  experiments.  Neverthe- 
less, it  is  believed  that  the  test  conducted  by  the  Bureau  of  Entomology 
in  Robertson  County  will  furnish  the  basis  for  a  general  idea  of  the 
value  of  some  of  the  principal  known  varieties. 

The  lint  from  the  varieties  was  given  commercial  grading  as  speci- 
fied in  the  accompanying  table,  by  a  special  committee  of  members  of 
the  Galveston  cotton  exchange,  appointed  at  the  suggestion  of  the 
writer  by  the  president  of  the  exchange. 

The  name  "  Georgia  Truitt"  applies  to  the  seed  of  the  well-known 
Truitt  variety  from  Georgia.  The  name  "Texas  Truitt"  is  used  to 
differentiate  the  cotton  grown  from  Truitt  seed  which  had  been  planted 
in  Texas  for  one  year.  The  same  distinction  applies  to  the  name* 
"King"  and  " Texas  King." 
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Comparison  of  cotton  varieties. 


riety. 


b^relKd  Percentage 

l"3ti£?li  of^D,• 


s ... 

Troitt 
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ie 

mitt 

ing 

n 

er 

* 


Pound*. 
8H5.4 
719.0 
670.4 
436.2 

o09. 2 
483.8 
525.6 
511.4 
863.4 
427.2 
387.0 
944.8 
214.2 
338.8 
566. 6 
599.2 
534.4 
398.0 
845.0 

235.0 
361.8 
428.6 
476.0 
323.2 


28.17 
27.76 
32.07 
28.91 

29.25 


Rank  by 
yield. 


Claw. 


Staple. 


27.75 

31-32.53 

33.28 


30-34.43 


29.95 
27.74 
33.52 
33.23 
32.33 


31.82 


2 

5 

6 

14 

7 

12 
11 

8 

3 
16 
17 

1 
22 
19 

9 

7 
10 
16 

4 

21 
18 
15 
13 
20 


Barely  low  middling 

Strict  good  ordinary 

Low  middling 

Low  middling  to  strict  low  mid- 
dling. 

Strict  low  middling 

Strict  good  ordinary 

do 

do 

Strict  low  middling 

do 

Good  ordinary 

do 

Low  middling 

Strict  good  ordinary 

Low  middling 

Strict  good  ordinary. 

Strict  Tow  middling 

Good  crdinary 

Good  ordinary  to  strict  good  ordi- 
nary. 

Strict  good  ordinary , . . 

Good  ordinary 

do 

Low  middling 

Strict  good  ordinary 


Weak. 
Fair. 

Do. 
Poor. 

Fair. 

Do. 

Do. 
Poor. 

Do. 
Fair. 
Poor. 

Very  poor. 
Good. 
Very  poor. 
Good. 
Fair. 

Do. 
Poor. 

Do. 

Fair. 
Poor. 

Do. 
Fair. 

Do. 


Tinged  according  to  production,  these  varieties  may  be  grouped 

following  manner: 

st  group,  yielding  from  700  to  1,000  pounds  of  seed  cotton  per 
Tool's,  Territory,  King,  Hawkins,  Georgia  Truitt. 
jnd  group,  yielding  from  500  to  700  pounds  of  seed  cotton  per 
Shine,  Texas  King,  Texas  Truitt,  Parker,  Mascott. 
rd  group,  yielding  from  IfiO  to  G00  pounds  of  seed  cotton  per 
Van  Nose,  Meyers,  Hetty,  Dickson,  Native. 
\rth  group,  yielding  from  200  to  JfiO  pounds  of  seed  cotton  per 
Russell,  Eudaly,  Berry,  Welborn,  Culpepper,  Rowden. 
anged  according  to  class,  the  above-mentioned  varieties  may  be 
I  in  the  following  manner: 
r:  Texas  King,  King,  Native  (No.  10),  Mascott. 
idling  Fair:  Dickson. 

>d  Middling:  Shine,  Rowden,  Parker,  Hetty. 
Idling:  Georgia  Truitt,  Texas  Truitt,  Meyers,  Van  Nose,  Berry, 

King,  Culpepper,  Welborn. 
v  Middling:  Territory. 
id  Ordinary:  Hawkins, 
inary:  Russell,  Tool's,  Otto,  Eudaly,  Native  (No.  23). 

two  "  natives"  represented  two  different  lots  of  seed, 
anged  according  to  staple,  the  varieties  stand  as  follows: 
>d:  Rowden,  Parker. 

r:  Georgia  Truitt,  Shine,    Texas   King,    Meyerg,  V^it 
3,  Mascott,  Culpepper,  Hetty,  Welborn. 
ak:  Territory. 
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Poor:  Dickson,  Texas Truitt,  King,  Russell,  Otto,  Hawkins. E- 
Native. 

Very  Poor:  Tool's,  Berry. 

Arranged  according  to  the  average  rank  by  class  and  sttjii*.'- 
varieties  could  be  grouped  in  the  following  manner: 

First  Group:  Texas  King,  Native  (No.  10),  Mascott 

Second  Group:  Rowden,  Parker. 

Third  Group:  Shine,  King,  Hetty. 

Fourth  Group:  Georgia  Truitt,  Dickson,  Meyers,  Van  Xa*\T*u 
King,  Culpepper,  Welborn. 

Fifth  Group:  Texas  Truitt. 

Sixth  Group:  Territory. 

Seventh  Group:  Berry. 

Eighth  Group:  Hawkins. 

Ninth  Group:  Russell,  Otto,  Eudaly,  Native. 

Tenth  Group:  Tool's. 

CONCLUSIONS  EEGARDINQ  THE  USE  OF  FBBTHBD& 

The  Bureau  of  Entomology  has  not  conducted  any  special  lr* 
fertilizers.     However,  in  the  prosecution  of  a  great  number  t 
general  experiments,  it  has  been  necessary  to  make  use  of  ocl 
cial  fertilizers.     In  view  of  the  lack  of  exact  knowledge  Wie- 
the proper  use  of  fertilizers  in  Texas,  due  to  conditions  whit-b  a" 
many  respects  dissimilar  to  those  in  regions  where  experiment*  *" 
fertilizers  have  been  conducted,  it  is  considered  advisable  to  pi*- 
somc  of  the  incidental  results  along  this  line. 

The  uncertainty  connected  with  field  experiments  during  a  ** . 
season  is  nowhere  more  marked  than  in  the  use  of  fertilizer*.  T" 
benefits  derived  from  the  use  of  fertilizers  depend    upon  *»? 
climatic  conditions,  as  well  as  upon  the  preparation  the  gn4i» 
given.     The  climatic  conditions  may  cause  some  fertilizer*  •• 
available  during  one  season,  while  during  another  season  no  ■"« 
might  be  evident  from  their  use.     During  the  season  of  1>U. 
results  of  the  use  of  fertilizers  were  confusing.     However.  *<v 
the  results  that  are  doubtless  of  more  or  less  general  applictii<+  : 
referred  to  in  the  following  paragraphs.     That  these  conclusive 
approximately  correct  is  shown  by  the  fact  that  they  agree  in  i  - 
eral  way  with  the  results  of  the  various  State  experiment  <u 
which  have  conducted  fertilizer  experiments  in  the  South. 

On  sandy  post-oak  land  in  Robertson  County,  in  one  cmse  th«*  • 
cation  of  a  fertilizer  consisting  of  200  pounds  of  cotton-seed  m« 
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100  pounds  of  acid  phosphate  per  acre  produced  a  yield  of  (<>00  pounds 
of  seed  cotton,  which  was  50  per  cent  more  than  the  yield  of  the  same 
variety  of  cotton  in  an  unfertilized  part  of  the  same  field.  In  another 
case,  on  similar  soil  in  liol>ertson  County,  200  pounds  of  acid  phos- 
phate (14  per  cent  available  phosphoric  acid)  caused  an  increase  of 
163  pounds  of  seed  cotton  per  acre.  On  river-bottom  soil  in  Robert- 
son County  an  application  of  140  pounds  of  cotton-seed  meal  with 
140  pounds  of  acid  phosphate  per  acre  caused  an  increase  in  yield  of 
180  pounds  of  seed  cotton  per  acre.  In  this  locality,  as  well  as  on 
alluvial  soil  in  Wharton  Count}',  the  application  of  200  pounds  per 
acre  of  acid  phosphate  having  14  per  cent  of  available  phosphoric 
acid  did  not  increase  the  \ield  appreciably. 

The  most  striking  results  from  the  use  of  fertilizers  were  obtained 
in  the  case  of  the  work  conducted  in  Washington  County  on  heavy, 
sandy  river-bottom  soil,  which  had  been  planted  in  cotton  or  corn  for 
at  least  fifteen  years.  The  application  of  200  pounds  of  acid  phosphate 
increased  the  yield  about  2o  per  cent.  The  application  of  3<)0  pounds 
of  this  fertilizer  increased  the  yield  in  the  neighborhood  of  50  per 
cent,  not  only  in  the  case  of  improved  varieties,  but  also  in  the  case  of 
native  cotton.  The  largest  yields  obtained  anywhere  during  the  season 
bj  the  Bureau  of  Entomology  were  in  Ihis  location.  One  iield  of 
native  cotton,  fertilized  with  300  pounds  of  acid  phosphate,  yielded 
at  the  rate  of  1,712  pounds  of  seed  cotton  per  acre.  Two  other  plats 
fertilized  at  the  same  rate  yielded  1,(532  and  1,437  pounds  of  seed 
cotton  per  acre,  respectively.  Some  of  the  plats  fertilized  with  the 
amount  of  acid  phosphate  that  has  l>een  mentioned  did  not  yield 
nearly  as  high;  nevertheless  the  average  on  the  fertilized  plats  reached 
in  the  neighborhood  of  1,000  pounds  of  seed  cotton  per  acre  as  against 
•a  average  yield  of  527  pounds  of  seed  cotton  per  acre  in  the  case  of 
Unfertilized  plats. 

Upon  black  prairie  soil  in  Karnes  County,  20<>  pounds  of  acid  phos- 
phate per  acre  on  the  average,  with  several  different  varieties  of  cotton, 
increased  the  yield  considerably.  On  30  acres  of  early  maturing 
t*vietics  and  native  cotton,  the  amount  mentioned  resulted  in  a  net 
£&in  of  §5.65  per  acre.  Heavier  applications  of  acid  phosphate,  at 
tOO  and  500  pounds  per  acre,  did  not  result  in  a  net  gain  greater  than 
•laat  mentioned  in  the  application  of  200  pounds.  On  the  same  planta- 
tion an  application  of  300  pounds  of  a  complete  fertilizer,  analyzing 
i  per  cent  phosphoric  acid,  2  per  cent  nitrogen,  and  2  per  cent  potash, 
>siused  an  increase  in  the  yield  per  acre  of  253  pounds  of  seed  cotton, 
resulting  in  a  net  gaiu  per  acre  of  $5.07. 

A  careful  consideration  of  the  subject  of  the  fertilization  of  cotton 
to  Texas,  by  Prof.  li.  L.  Bennett,  will  be  found  in  Bulletin  Ho.  f^ 
XTexas  Agricultural  Experiment  Station. 
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RELATION  BETWEEN  SEPPA  COTTON  AND  WEEVIL  DAIAffi 

The  winter  of  1903-4  was  unusuallj'  mild  in  Texas.    Th*  ru- 
quence  was  that  the  region  in  which  volunteer  cotton  occurred  extra: 
much  farther  north  than  normally.     Some  volunteer  cotton  uw- 
Texas  every  year,  but  its  occurrence  north  of  about  the  hirtcfr 
Victoria  is  unusual.      During  the  year  190&-4  much  vohint*** 
seppa  cotton  was  found  as  far  north  as  Milam  County.     A  line  thrx*. 
the  middle  of  Milam,  Williamson,  Travis,  and  Hays  counties  *■ 
indicate  the  northward  limit  of  the  territory  in  which  sepp»  « '• 
occurred  during  the  season.     In  many  fields  in  Karnes,  Wil**  •" 
other  counties  practically  every  root  of  the   preceding  year  • 
wintered.     It  must  be  evident  to  any  observer  that  this  coii-i^ 
must  conduce  to  the  most  successful  hibernation  of  the  weevik   T: 
are  provided  with  food  practically  throughout  the  winter,  ami  ir 
spring  there  is  an  abundance  of  green  sprouts  long  before  the  pL- 
cotton  has  come  up.     The  consequence  is  that  there  is  a  much  *n 
mortality  rate  during  the  winter  in  this  region  than  elsewhere, 
very  great  damage  which  was  done  in  1904,  in  the  counties  «*>!  - 
west  Texas  last  mentioned,  was  due  to  the  occurrence  of  thi«  - 
cotton.     By  the  latter  part  of  June  it  was  found  that  in  soiik  I  • 
ties  practically  all  the  fruit   on  these  plants  had  become  it.:V 
This  resulted  in  at  least  one  additional  brood  of  weevils  to  prejr  •„ 
the  planted  cotton. 

The  Bureau  of  Entomology  has  repeatedly  pointed  out  that 
presence  of  volunteer  cotton  is  the  greatest  menace  to  the  en»| ' 
exists  in   southern  Texas.     The   encouragement  of    such  piair 
undoubtedly  the  worst  possible  practice  in  weevil-infe>ted  n. 
The  disastrous  experience  of  many  counties  in  the  southern  fn>i' 
the  State  during  the  past  season  has  abundantly  demonstrat* 
force  of  the  warnings  that  have  been  issued  from  time  to  tinu. 
staple  produced  upon  seppa  plants  is  exceedingly  short  and  wn* 
is  not  desired  by  the  trade.     Before  the  advent  of  the  weet  il.  tt 
reason  for  encouraging  such  growth  was  to  procure  the  tiM 
Now,  on  account  of  the  fact  that  the  presence  of  such  plants  iote.  - 
the  seriousness  of  the  weevil  problem,  any  attempt  to  produce  * 
from  the  stalks  of  the  preceding  j^ear  should  by  all  means  lie  «1- 
aged.     The  proper  procedure  would  be  to  destroy  all  the  plant- 
field  early  in  the  fall,  as  suggested  in  the  list  of  recommendaticr* 

EXPERIMENT  IK  DEFERRED  PLAOTIVG. 

In  Texas  some  little  attention  has  been  attracted  to  the  proj>»- 
cradicating  the  boll  weevil  by  deferring  the  time  of  planting  unt! 
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in  the  season.  The  idea  has  been  that  by  following  with  such  a 
ctice  after  the  early  destruction  of  the  plants  in  the  fall  the  hiber- 
ng  period  of  the  weevils  could  be  so  lengthened  that  all  would 
i^h.  From  superficial  considerations  it  would  seem  that  late  plant- 
instead  of  early  planting  would  be  the  proper  way  to  avoid  damage 
the  pest.  In  order  to  determine  this  point  definitely,  the  Bureau 
Entomology  conducted  a  special  experiment  at  Victoria,  Tex., 
ing  the  season  of  1904.  A  field  was  selected  which  was  isolated 
m  all  other  cotton  fields  by  a  dense  growth  of  huisache,  the  nearest 
ion  being  nearly  a  mile  away.  The  field  under  consideration  was 
tores  in  extent  and  had  been  planted  in  cotton  during  the  season  of 
3,  when  the  weevils  became  very  numerous.  The  stalks  were 
joved  in  the  latter  part  of  November.  During  the  spring  sprouts 
ang  from  a  number  of  the  roots  remaining  in  the  ground,  but  these 
•e  destroyed  with  hoes  from  time  to  time.  After  this  preliminary 
itment  the  field  was  planted  in  King  cotton  on  May  23.  The  cli- 
tic conditions  in  general  were  favorable,  resulting  in  a  rapid  growth. 
July  15  an  examination  showed  that  the  weevils  were  generally 
;ributed  throughout  the  field,  although  the  damage  at  this  time  was 

great.  On  August  3,  however,  it  was  found  that  90  per  cent  of 
the  squares  in  various  parts  of  the  field  were  infested.  By  August 
no  blooms  whatever  were  to  be  seen.  A  small  number  of  bolls 
re  in  evidence,  but  very  few  of  them  were  open.  This  field  }Tielded 
)gether  only  3,240  pounds  of  seed  cotton,  less  than  one-tenth  of  a 
e  of  lint  per  acre. 

Ls  a  check  upon  the  foregoing  experiment  another  isolated  field 
*  selected  which  had  been  in  cotton  continuously  for  seven  years, 
this  case  5  acres  were  planted  with  seed  of  the  Parker  variety  of 
ton  during  the  last  week  in  February.  It  was  found  that  weevils 
ile  their  appearance  in  this  field  in  great  numbers  at  approximately 

same  time  as  they  appeared  in  the  field  planted  very  late.  The 
il  yield  on  the  5  acres  planted  in  February  was  6,990  pounds  of 
d  cotton,  or  1,398  pounds  per  acre. 

Vs  against  a  yield  of  about  one-tenth  of  a  bale  per  acre  in  the  late- 
nted  field  we  havey  in  the  earljT-planted  one,  a  yield  of  nearly  a  full 
nmercial  bale  per  acre. 

Nip  evident  conclusion  from  this  experiment  is  that  even  under  the 
st  favorable  circumstances  late  planting  can  not  be  relied  upon  to 
e  the  crop.  Aside  from  the  general  difficulties  in  late  planting  and 
i  likelihood  that  the  crop  will  be  damaged  by  the  other  insect  pests, 
teems  that  a  number  of  weevils  sufficient  to  thorough^  infest  the 
d  in  a  short  time  succeed  in  passing  the  prolonged  period  of  hiber- 
,ion.  The  late-planted  cotton  grew  well,  and  the  only  important 
tor  in  reducing  the  yield  was  the  boll  weevil. 
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CONTROLLING  THE  BOLL  WEEVIL  DC  COTTOlf  SEED 

AND  AT  GINNERIES. 

The  possibility  of  controlling  the  boll  weevil  in  cotton  seed  and  at 
ginneries  received  special  attention  during  the  season  of  1904. 

The  Bureau  of  Entomology  employed  a  ginning  expert,  and  many 
experiments  were  conducted  with  gins  in  actual  operation.  The  results 
of  this  work  have  received  full  consideration  in  Farmers'1  Bulletin  No. 
209  of  this  Department,  which  may  be  had  upon  application.  In  this 
connection  it  is  sufficient  to  state  that  the  facility  with  which  weevils 
may  be  transported  from  infested  to  uninfested  localities  in  cotton 
seed  lias  been  full}7  demonstrated,  and  the  exact  points  where  danger 
may  be  avoided  in  the  process  of  ginning  have  been  determined.  The 
two  means  of  preventing  danger  from  the  transportation  of  weevik  in 
cotton  seed  are  (1)  the  fumigation  of  the  seed,  and  (2)  the  application 
in  ginneries  of  the  devices  that  will  more  or  less  effectually  remove  the 
weevils  f  roin  the  seed.  For  detailed  information  the  reader  is  referred 
to  Farmers'  Bulletin  No.  209. 

SUPPOSED  IMMUNITY  OP  MEXICAN  COTTONS. 

Reported  immunity  from  boll  weevil  attack  of  certain  so-called 
Mexican  tree  cottons,  with  their  possible  value  in  the  cotton-growing 
States,  was  investigated  by  an  agent  of  the  Bureau  of  Entomology 
during  the  month  of  September,  1904.  As  these  cotton  trees  were 
said  b}'  their  promoters  to  produce  their  first  lint  the  second  season 
from  the  date  of  planting,  it  was  evident  that  if  they  were  found  to 
be  affected  by  frosts  their  immunity  from  the  boll  weevil,  if  such  * 
condition  existed,  could  be  of  no  practical  value  in  this  country.  Per- 
sistent reports,"  however,  concerning  the  abilit}T  of  the  tree  cotton  to 
withstand  frosts  and  its  immunity  against  the  attacks  of  the  ball 
weevil,  made  it  desirable  for  the  Bureau  to  obtain  reliable  information 
at  firsthand. 

Tree  cotton  grown  from  seed  received  from  the  locality  in  Mexitf 
and  from  the  cotton  planter  from  whom  practically  all  of  the  abort- 
mentioned  reports  emanated,  was  observed  bj-  the  representative  rf, 

<*The  following  quotation  from  a  daily  newspaper  illustrates  the  character  of  d* 
reports  referred  to:  "The  plant  begins  bearing  when  five  years  old  and  continue *j 
be  productive  for  half  a  century  or  more.     In  some  instances  a  single  tree  is  knot*] 
to  produce  as  much  as  59  pounds  of  cotton  in  one  season,  the  fiber  being  verysuw^j 
to  that  of  the  cotton  plant  and  adaptable  to  the  same  uses.     It  is  immune  again**  ^f 
bofi  weevil  and  all  other  insect  peste,  and,  under  proper  conditions,  the  growflMJ 
ife  say  be  immensely  profitable."    The  Mexican  cotton  planter,  to  whose 
tapttbe  above  and  like  current  reports  referred,  in  a  letter  to  a  gentleman  in 
i3i|jf , 4 copy  of  which  the  writer  has  seen,  states  that  the  "tree  cotton"  begi*1 
■■!*■  '      i    l*  in  paying  quantities  at  the  age  of  two  yean. 
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•  Bureau  growing  under  various  conditions  of  soil,  climate,  and 
vation.  The  most  significant  conditions  were  found  at  San  Bartolo, 
ite  of  San  Luis  Potosi,  Mexico,  at  the  hacienda  of  Espinosa  y  Cuevas 
ios.,  this  being  the  only  locality  where  tree  cotton  was  found  grow- 
\  for  which  accurate  temperature  records  were  available.  A  com- 
nson  of  these  records  with  the  United  States  Weather  Bureau  records 
Brownsville,  Tex. — which  point  represents  the  mildest  climate  of 
\  cotton  belt  of  the  United  States — shows  that  both  the  minimum 
i  daily  mean  temperatures  of  the  two  places  are  very  nearly  alike 
ring  the  winter  months.  At  the  Mexican  hacienda  referred  to,  the 
nors  state  that  the  tree  cotton  was  injured  by  the  light  frosts  dur- 
f  tlte  winter  of  1902-d  to  the  same  extent  as  was  the  American 
land  cotton  growing  there.     An  examination  of  many  squares  of 

•  tree  cotton  plants  showed  that  fully  two- thirds  of  them  were 
ested  bj'  the  boll  weevil.     At  Cuernavaca,  State  of  Morelos,  Mexico, 

squares  of  a  variety  of  cotton  known  among  the  natives  as  Algodon 
\*A  (cotton  tree)  were  found  to  lie  badly  infested  by  the  boll  weevil, 
all  places  where  Mexican  tree  cotton  was  found  entirely  free  from 
;  boll  weevil  it  was  undoubtedly  due  to  the  nonexistence  of  the 
ect  in  that  section. 

The  observation*  mentioned  in  the  foregoing  paragraphs  lead  to  the 
(elusion  that  there  is  no  variety  of  cotton  in  Mexico  which  is  immune 
the  boll  weevil.  This  conclusion  is  borne  out  by  experiments  con- 
ned at  Victoria,  Tex.,  with  cotton  plants  grown  from  the  seed  of  a 
ge  number  of  varieties  procured  in  Mexico  and  Cuba. 

FUTILE  METHODS  SUGGESTED  FOE  CONTBOL. 

n  some  quarters  of  Texas  and  Louisiana  there  is  still  considerable 
^understanding  about  the  habits  of  the  boll  weevil,  and  many  fal- 
ious  suggestions  are  proposed  from  time  to  time.  The  supposition 
sts  in  many  quarters  that  the  boll  weevil  is  attracted  to  lights.  A 
iiber  of  machines  based  upon  this  idea  have  been  constructed.  The 
isibility  of  attracting  the  boll  weevil  to  lights  was  one  of  the  tirst 
tters  relating  to  the  pest  to  be  investigated  by  entomologists, 
ring  September,  1897,  Mr.  J.  D.  Mitchell,  of  Victoria,  Tex., 
mturalist  and  cotton  planter,  set  out  trap-lanterns  in  cotton  fields 
Victoria  County  for  one  night.  The  insects  captured  were  sent 
the  Bureau  of  Entomology  for  examination.  In  all  24,492  speci- 
ns  were  taken,  representing  approximately  328  species.  Divided 
ording  to  habit,  whether  injurious  or  beneficial,  the  result  was: 
urious  species  13,113  specimens,  beneficial  species  8,202  specimens, 
a  neutral  character  3,117.  The  interesting  point  in  connection 
:h  this  experiment  was  the  fact  that  not  a  single  specimen  of 
*.  boll  weevil  was  found,  although  the  lights  were  placed  in  the 
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midst  of  a  field  where  the  insects  were  very  abundant.  Since  that 
time  other  investigators  have  looked  into  the  matter  carefully.  Light* 
have  been  kept  burning  in  cotton  fields.  In  no  case  has  a  single 
specimen  of  the  boll  weevil  been  captured  in  this  manner,  although 
thousands  of  species  of  insects  have  been  taken.  The  public  mis- 
apprehension about  the  possibility  of  capturing  the  boll  weevil  with 
lights  is  due  to  the  fact  that  a  somewhat  similar  insect,  Bafoninw 
victoricnxix,  and  other  acorn  weevils,  differ  from  the  boll  weevil  in  that 
they  fly  at  night  and  lights  exert  a  strong  attraction  for  them.  During 
certain  seasons  the  acorn  weevils  are  exceedingly  common  in  Texas, 
and  great  numbers  of  them  fly  to  the  electric  lights. 

The  old  idea,  the  fallacy  of  which  has  been  explained  repeatedly  by 
entomologists  for  the  past  fifty  years,  that  sulphur  can  be  forced  into 
the  system  of  plants  to  make  them  immune  to  insect  attack,  sometimes 
creeps  out  with  reference  to  the  boll  weevil.  The  method  is  entirely 
useless.  Sulphur  is  not  soluble  either  in  water  or  acids.  It  is  conse- 
quently impossible  for  it  to  be  taken  up  by  the  plants.  In  chemical 
combinations,  in  which  forms  only  could  it  l>e  assimilated  by  the  plants, 
there  is  nothing  to  indicate  that  it  would  have  special  insecticidal 
properties.  The  usual  form  in  which  the  use  of  sulphur  has  been 
recommended  in  Texas  is  that  the  seed  should  be  soaked  before  plant- 
ing in  water  containing  it.  Money  used  in  this  manner  is  entirely 
wasted. 

Undoubtedly  the  most  important  fallacious  remedy  that  has  ever 
been  proposed  for  the  boll  weevil  is  Paris  green,  which  received  a 
great  deal  of  attention  during  the  season  of  1904.  The  urgent  demand 
for  a  specific  remedy  on  the  part  of  the  planters  was  evidenced  by  the 
extensive  use  of  this  substance.  At  least  25  carloads  were  used  in 
Texas  during  three  months.  A  portion  of  the  great  attention  that 
Paris  green  attracted  was  due  to  the  fact  that  early  in  the  season  a 
certain  number  of  weevils  may  be  killed  by  it.  The  number  destroyed 
in  this  manner  early  in  the  spring  really  means  nothing  whatever  to 
the  crop  later,  when  the  plants  have  put  on  squares  and  the  poison  no 
longer  reaches  the  pest.  It  has  been  demonstrated  that  the  great 
majority  of  the  weevils  do  not  emerge  from  hibernating  quarters  until 
the  plants  begin  to  put  on  squares.  Those  that  emerge  in  this  manner 
can  not  be  affected  by  any  amount  of  Paris  green  that  might  be  appW- 
The  Bureau  of  Entomology  has  had  fields  dusted  repeatedly  throughout 
the  season,  but  without  benefit.  The  results  of  many  experiment* 
with  Paris  green  will  be  found  in  Farmers'  Bulletin  No.  211  of  the 
Department. 

Among  the  futile  means  of  controlling  the  boll  weevil  the  targ* 
number  of  machines  that  have  come  to  public  attention  from  timet0 
jp*must  be  included.     There  is  some  possibility  that  ultimately  •» 
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effective  machine  may  be  perfected.  Careful  tests  which  have  been 
made  with  all  those  proposed  up  to  the  present  time,  however,  do  not 
show  any  decided  hope  in  this  direction.  These  machines  have  been 
designed  to  poison  the  insects,  to  jar  them  and  the  infested  squares 
from  the  plants,  to  pick  the  fallen  squares  from  the  ground,  to  kill  by 
fumigation,  and  to  burn  all  infested  material  on  the  ground.  It  is 
estimated  that  over  one  thousand  machines  of  a  certain  class,  designed 
to  jar  the  weevils  and  infested  squares  from  the  plants,  were  sold  in 
Texas  during  the  season  of  1904.  The  testimony  of  all  users  of  these 
machines  is  now  to  the  effect  that  thev  are  entirelv  useless  as  far  as 
the  increasing  of  the  crop  is  concerned.  As  each  one  of  these  machines 
was  sold  for  $40,  the  loss  to  the  people  of  the  State  can  be  seen  to  lie 
very  great.  By  such  means  it  is,  of  course,  possible  to  capture  a  cer- 
tain number  of  weevils  in  the  Held.  The  great  number  remaining  and 
their  rapid  rate  of  multiplication  render  this  small  number  entirely 
inconsequential. 

The  Bureau  of  Entomology  follows  the  general  policy  of  investigat- 
ing all  machines  that  are  proposed;  but  no  machine  has  yet  been  found 
sufficiently  effective  to  be  recommended.  In  fact,  there  seems  at  pres- 
ent to  be  little  probability  that  such  a  machine  will  ever  be  perfected. 
A  great  numto-r  of  poisons  to  be  used  as  sprays  and  in  other  forms 
have  been  proposed.  It  is  usually  supposed  that  some  exceedingly 
-toxic  substance  has  been  discovered  which,  in  a  very  diluted  quantity, 
ill  kill  the  insects  with  which  it  comes  in  contact.  Other  applications 
designed  to  repel  the  insects  from  the  plant  by  some  supposedly 
offensive  property.  It  is  almost  needless  to  state  that  all  these  pro- 
posed remedies  are  entirely  without  value. 

aUABANTINES  AGAINST  THE  BOLL  WEEVIL. 

In  the  attempt  to  prevent  the  introduction  of  the  boll  weevil  sev- 
eral State  legislatures  have  enacted  laws  which  either  in  themselves 
'Strict  the  shipment  of  commodities  believed  to  be  likely  to  convey 
the  pest,  or  authorize  State  crop  pest  commissions  or  State  entomolo- 
gists to  promulgate  and  enforce  rules  and  regulations  to  this  end. 
Unfortunately  there  is  very  little  uniformity  in  State  regulations  now 
1,1   force.     Some  States  have  quarantined  articles  that  arc  admitted 
****restrictedly  by  others,  and.  moreover,  from  time  to  time  numerous 
Modifications  of   the  regulations  based   upon  these  laws  have  l>een 
***Hde.     This  has  resulted  in  endless  confusion  to  shippers  and  trans- 
portation companies.     The  natural  commercial  course  of  at  least  5,000 
^^**loads  of  Texas  farm  products  was  either  interfered  with  decidedly 
prevented  entirely  by  the  operation  of  these  laws  during  the  season 
1904.     In  view  of  this  situation  the  Department  of  Agriculture 
**ggests  the  following  plan  for  a  State  law,  providing  for  quaiv 
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88  well  as  for  eradicating  possible  isolated  colonies  that  may  be  dis- 
covered, and  also  providing  a  means  of  enforcing  remedial  work  at 
the  earliest  possible  moment.  It  would  be  decidedly  to  the  interest  of 
all  the  States  concerned  to  bring  their  regulations  into  conformity 
with  these  suggestions  as  soon  as  possible.  The  Department's  sugges- 
tions are  based  upon  a  careful  study  of  the  habits  of  the  boll  weeril 
during  several  seasons,  as  well  as  upon  knowledge  gained  from  t 
large  amount  of  inspection  work  which  devolved  upon  the  Bureau  of 
Entomology  in  consequence  of  the  State  laws  now  in  effect.  It  » 
believed  that  they  will  furnish  sufficient  protection  and  at  the  same 
time  not  interfere  unnecessarily  with  shipping.  They  are  based  upon 
the  suggestions  toward  a  uniform  quarantine  system  adopted  by  repre- 
sentatives of  practically  all  the  principal  cotton -producing  States  who 
met  at  Jackson.  Miss.,  August  2,  1904,  with  such  modifications  as 
seem  advisable  as  a  result  of  the  subsequent  study  by  the  Bureau  of 
Entomology  of  the  means  by  which  the  pest  is  disseminated. 

SUGGESTIONS  FOB  A  XJNTFOBM   STATE  BOU^-WEEVXL  LAW. 

(1)  Plenary  authority  should  be  delegated  to  a  board,  the  executive 
officer  of  which  should  be  an  entomologist,  to  take  whatever  steps  j 
may  Ik>  found  necessary  for  eradicating  or  controlling  the  boll  weeriL 

(2)  A  prohibition  against  bringing  into  the  State,  or  having  in  pos- 
session, live  boll  weevils  should  be  included,  with  a  suitable  penalty 
affixed. 

(3)  Definite  authority  should  be  given  the  officer  or  officers  in  charge 
of  the  boll-weevil  quarantine  matters  to  establish  from  time  to  time 
such  rules  and  regulations  as  mav  be  necessarv. 

It  is  considered  that  the  foregoing  provisions  are  sufficient  for  the 
law  itself.  Many  other  matters  growing  out  of  quarantine  work  deal 
with  changing  conditions  and  consequently  should  be  covered  by  rulw 
and  regulations  which  may  easily  be  changed  as  the  occasion  demands. 
These  regulations  should  include  an  absolute  quarantine  against  cotton 
seed,  seed-cotton,  cotton-seed  hulls,  baled  cotton  (whether  compressed 
or  flat),  and  corn  in  the  shuck  from  infested  territory.  The  bask  for 
this  recommendation  is  that  the  weevil  has  been  found  to  be  transJ- 
ported  easily  in  cotton  seed  and  other  cotton  products.  As  will  he 
specified  later,  there  is,  under  some  conditions,  considerable  danger  in 
the  shipment  of  baled  cotton.  Corn  in  the  shuck  is  included  fortfw 
reason  that  it  often  furnishes  hibernating  quarters  for  weevils.  Thfc 
absolute  quarantine  should  be  modified  to  the  extent  of  allowing  the 
shipment  of  any  of  the  foregoing  articles  after  they  have  been  prop* 
wly  fumigated  under  the  direction  of  the  Bureau  of  Entomology- 
Tbfc  quarantine  should  be  directed  against  all  territory  infested  or 
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h  may  become  infested,  rather  than  against  a  list  of  certain 
tics. 

long  list  of  other  farm  products  have  been  quarantined  by  various 

\s.     This,  list  includes  hay,  wheat,  oats,  cowpeas,  fruit,  vegetables, 

and  rice  products.     The  Department  of  Agriculture  does  not  con- 

*  that  there  is  an}'  appreciable  danger  in  the  shipment  of  these 
tnodities  at  any  time  of  the  year.  Numerous  examinations  that 
f  been  made  have  failed  to  reveal  the  presence  of  weevils,  and 

*  from  the  previous  extensive  shipping  from  infested  portions  of 
is  to  all  parts  of  the  South  no  infestation  has  been  found  to  liave 
Itcd,  it  can  not  be  considered  necessary  to  extend  quarantines  to 
;r  these  products.  It  is  true  that  there  may  be  danger  in  such 
mcnts  under  certain  circumstances,  nevertheless  there  seems  to  be 
nore  danger  in  connection  with  these  articles  than  there  is  in  the 
ment  of  general  merchandise  or  in  the  interstate  movement  of 
>ty  box  cars.     The  boll  weevil  does  not  feed  upon  any  of  these  arti- 

Specimens  may  possibly  occur  among  them,  but  their  presence 
ins  no  more  likely  in  such  situations  than  in  any  articles  of  com- 
ce  which  may  be  stored  in  the  neighborhood  of  cotton  fields,  or 
t*h  may  pass  through  regions  where  cotton  fields  from  which  wee- 
might  fly  at  any  time  are  situated  in  the  vicinity  of  the  railroad, 
work  which  has  been  conducted  by  the  Bureau  of  Entomology,  in 
t)e ration  with  the  Louisiana  crop  pest  commission,  has  given  many 
ortunitiea   for   determining  whether   certain    farm   products  are 
ly  to  convey  the  boll  weevil.     Every  colony  found  in  Louisiana 
ing  1904  has  been  studied  carefulfy.     In  no  case  has  there  been 
suspicion  that  the  pest  was  conveyed  to  new  regions  in  any  com- 
iities  except  those  against  which  a  provisional  absolute  quarantine 
uggested. 

t  does  not  seem  feasible  to  allow  the  shipment  of  certain  com  mod  i- 
cluring  some  months  and  exclude  them  during,  others.  Some 
ho  rules  and  regulations  now  in  effect  quarantine  ha}',  for  instance, 
opt  during  July,  August,  and  September.  The  supposition  in  these 
*s  has  been  that  during  those  months  the  weevils  will  be  found  in 
cotton  fields,  while  during  the  remainder  of  the  year,  they  may 
o  taken  flight  to  hibernation  quarters,  thus  infesting  a  large  nuni- 
of  commodities  that  would  be  uninf ested  during  the  other  months, 
a  matter  of  fact,  it  has  been  found  that  there  is  usual lv  an  extensive 
ht  of  weevils  as  early  as  the  middle  of  August.  Shipment  of  hay 
Moss  would  therefore  be  practically  as  dangerous  during  summer 
it  any  other  time  of  the  year.  However,  it  is  not  considered  that 
h  danger  at  any  time  is  great  enough  to  warrant  the  inconvenience 
t  is  caused  shipping  interests  by  the  enforcement  of  quarantines. 
>ome  of  the  States  have  also  quarantined  bedding  used  by  common 
rim  with  shipments  of  live  stock.     The  Department  does   not 
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consider  that  there  would  be  any  danger  whatever  in  the  use  of  i, 
or  straw  for  this  purpose. 

Household  goods  have  caused  great  confusion  in  quarantine  rp.r. 
tions.     The  origin  of  the  quarantine  of  household  goods  on  thf  ?-• 
of  several  States  was  the  knowledge  of  very  extensive  eraignti 
negro  tenants  from  infested  portions  of  Texas  to  all  parts  of  the  S> 
It  is  the  custom  of  such  emigrants  to  carry  along  small  quantity 
special  cotton  seed,  as  well  as  to  use  cotton  seed  or  seed  cent* 
packing  furniture  and  other  articles.     As  these  practices  invoke: 
possible  shipment  of  some  of  the  commodities  which  should  he  q:- 
antined,  it  is  suggested  that  the  shipment  of  household  good>  4 
be  prohibited  in  all  cases  where  the  consignments  are  not  accorcpu 
by  affidavits  attached  to  the  waybill  stating  that  no  cotton  seedor«< 
articles  named  as  dangerous  in  a  preceding  paragraph  are  include! 

The  quarantine  officer  should  have  ample  authority  to  modify 
special  cases,  whatever  rules  and  regulations  are  promulgated.  ^ 
special  cases  might  occur,  for  instance,  in  the  treatment  of  haled  «* 
There  is  no  doubt  that  a  general  quarantine  should  be  enforced  w 
this  product.     There  is  considerable  danger  in  shipping  baled  cot*" 
mills  where  cotton  fields  are  adjacent,  since  the  bagging  around  »■ 
that  have  been  stored  near  gins  in  infested  territory  might  ea*il\  * 
weevils.     Nevertheless,  a  general  quarantine  should  not  he  nu* 
apply  to  shipments  of  baled  cotton  to  miHs  in  the  cities,  or  to>bip 
to  ports  for  direct  export.     Many  similar  cases  where  special  *' 
may  be  necessary  will  arise  from  time  to  time.     The  best  metbv 
providing  for  such  cases  is  to  grant  considerable  breadth  of  aatk 
to  the  quarantine  officer. 

PRESENT  QUARANTINES  OF  THE  SEVERAL  STATES. 

Quarantines  designed  to  prevent  the  importation  of  the  boll  * 
are  now  in  force  in  the  following  six   States:    Alabama,  0*°?. 
Louisiana,  Mississippi,  North  Carolina,  South  Carolina.     The; 
directed  against  all  counties  in  Texas  and  parishes  in  Louisiana' 
are  indicated  as  infested  on  the  map  on  page  12,  as  well  as  agaiiH  - 
counties  or  parishes  as  may  become  infested  in  the  future.    The  f- 1 
ing  pages  give  the  substance  of  the  present  restrictions.    Fork 
particulars  the  quarantine  officers  of  the  several   States  jJuvtk 
addressed  directly. 

Alabama. — The    following    act    of    the    Alabama    legislator*  ■ 
approved  October  6,  1903: 

AN  ACT  To  prevent  and  prohibit  the  importation  of  seed  from  cotton  a/Tested  with  tk"  f- 

weevil. 

Section  1.  Be  it  enacted  by  Oie  legislature  of  Alabama,  That  no  person  *h*l 
or  bring  into  the  State  of  Alabama  any  seed  from  any  cotton  affected  mth  •  • 
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3wti  aa  the  Texas  boll  weevil,  nor  the  seed  from  any  cx>tton  from  any  place  where 

•  cotton  has  been  affected  with  said  boll  weevil. 

>ec.  2.    Any  person  who  violates  the  provisions  of  section  1  of  this  act  shall 

guilty  of  a  misdemeanor,  and  on  conviction  shall  be  fined  not  less  than  ten  dollars 

0)  and  not  more  than  five  hundred  dollars  ($500). 

H.  877,  No.  559,  approved  October  6,  1903. ) 

Recently  (January  25,  1905)  the  State  board  of  horticulture  of 
abama  has  adopted  quarantine  regulations  against  the  boll  weevil, 
sed  upon  the  recommendation  for  a  uniform  system  of  quarantine 
les  made  by  the  association  of  official  entomologists  of  the  cotton  belt, 
association  consisting  of  State  entomologists,  together  with  agents 
the  Bureau  of  Entomology  of  this  Department.  By  these  regula- 
rs an  absolute  quarantine  is  established  at  all  seasons  of  the  year 
ainst  cotton  seed,  seed  cotton,  hulls,  cotton-seed  and  seed-cotton 
?ks  which  have  been  used,  cotton  picker's  sacks,  corn  in  the  shuck, 
sacked  corn,  unsacked  oats,  unsacked  wheat,  and  unsacked  cowpeas. 
jring  the  months  of  July,  August,  and  September  there  are  no 
strictions  against'  the  importation  of  hay,  straw,  sacked  wheat, 
iked oats,  sacked  shelled  corn,  sacked  cowpeas,  and  unbaled  Spanish 
3ss,  but  during  the  remaining  nine  months  of  the  year  the  importation 
to  the  State  of  any  of  these  articles  from  quarantined  counties  or 
, fishes  is  prohibited.  Through  shipments  of  quarantined  articles 
*y  be  made  in  cars  which  must  be  tightly  closed,  and  no  unloading  is 
lowed  during  transit  through  the  State.  Household  goods  to  be 
ipped  from  the  infested  territory  into  the  State  of  Alabama  must  be 
(H)mpanied  by  an  affidavit  attached  to  the  way  bill  stating  that  no 
tarantined  articles  are  contained  in  the  shipment  as  packing  or  other- 
se.  Baled  cotton  can  be  shipped  into  the  State  only  in  tightly 
)sed  cars. 

Particulars  regarding  the  Alabama  quarantine  regulations  may  be 
Gained  by  addressing  Prof.  J.  F.  Duggar,  Experiment  Station, 
uburn,  Ala. 

Georgia. — Previous  to  August  15,  1904,  the  Georgia  State  board  of 
tomology  had  authority,  by  virtue  of  the  legislative  act  which 
eated  it,  to  enact  such  regulations  as  it  deemed  necessary  to  prevent 
e  introduction  or  dissemination  of  injurious  crop  pests  or  diseases, 
i  August  28,  1903,  this  board  adopted  a  regulation  prohibiting  the 
broduction  of  cotton  seed  from  Texas  except  under  a  certificate  from 
authorized  State  or  Government  entomologist  stating  that  the  seed 
d  been  fumigated  in  such  manner  as  to  kill  any  stage  of  boll  weevils 
bich  might  be  contained  therein.  On  August  15,  1904,  an  act  of  the 
neral  assembly  of  the  State  of  Georgia  was  approved  whereby  cot- 
n  seed,  seed  cotton,  cotton-seed  hulls,  or  cotton  lint  in  bales  or  loose, 
Is,  hay,  fodder,  husks,  straw,  forage  of  any  kind,  corn  in  the  husk, 
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or  all  material  packed  in  anything  originating  on  a  farm  or  plantation 
is  prohibited  from  being  brought  into  the  State  except  when  there  i» 
attached  thereto  a  certificate  signed  by  an  authorized  State  or  Govern- 
ment entomologist  to  the  effect  that  said  material  was  grown  in  and  was 
shipped  from  a  point  where,  by  actual  inspection,  the  Mexican  cotton 
boll  weevil  was  not  found  to  exist. 

Mr.  K.  1.  Smith,  Capitol,  Atlanta,  is  the  present  quarantine  official 
in  Georgia. 

Louisiana. — A  special  session  of  the  State  legislature  enacted  a  law 
approved  December  15,  1903,  creating  a  Louisiana  crop  pest  commis- 
sion, which  was  authorized  to  promulgate  and  enforce  such  rules  and 
regulations  as  seemed  necessary  in  order  to  prevent  the  f  urther  spread 
or  introduction  into  the  State  of  the  Mexican  cotton  boll  weevil.    The 
original  rules  and  regulations  of  this  commission  were  adopted  on 
February  5, 1904,  and  since  then  have  been  amended  in  many  particu- 
lars.    At  first  prohibiting  the  importation  of  all  farm  products  from 
practically  all  cotton -producing  counties  in  Texas,  they  were  after- 
wards modified,  at  the  suggestion  of  and  by  arrangement  with  the 
Bureau   of   Entomology,  in  such  a  manner  that  all   farm  product* 
except  cotton  seed,  seed  cotton,  hulls,  cotton -seed  and    seed-cotton 
sacks,  hay,  and  straw  were  accepted  for  importation  from  Texas  into 
Louisiana  on  the  certificate  of  the  Entomologist  of  the  United  State? 
Department  of  Agriculture   or  his  duly  accredited    representative. 
Corn,  wheat,  outs,  and  other  grains,  and  cowpeas,  by  this  arrange- 
ment, were  to  be  certified  to  only  during  the  months  of  July,  August, 
and  September.     On  December  14,  1904,  the  crop  pest  commission 
raised  all  quarantine  restrictions  on  the  last-mentioned  commodities 
Cotton  seed,  seed  cotton,  hulls,  cotton-seed  and  seed-cotton  sacks*  bar, 
and  straw  in  any  form,  whether  as  a  packing  for  household  goods, 
stuffing  for  mattresses,  pillows,  and  cushions,  or  feed  for  stock,  an? 
absolutely  prohibited  from  being  shipped   into  Louisiana  from  131 
listed  counties  of  Texas  considered  to  be  infested,  as  well  as  all  others 
which  may  become  infested  with  the  cotton  boll  weevil,  or  from  being 
shipped  from  an  infested  parish  in  Louisiana  into  an  uninfested  par- 
ish.    Shipments  through   the  State  of  quarantined  articles  must  be 
handled  in  original  tightly  closed  cars  without  unloading  at  any  point 
within  the  State. 

The  present  regulations  prohibit  the  importation  of  household  good* 
from  infested  localities  when  any  of  the  above-mentioned  quarantined 
articles  are  used  as  packing  or  in  any  other  way.  Shipments  of  mat- 
tresses, pillows,  and  cushions,  filled  with  cotton,  ha}',  straw,  shucks, 
or  other  quarantined  articles,  are  prohibited.  Shippers  are  required 
to  execute  affidavits  to  the  effect  that  mattresses,  etc.,  have  l>een  filled 
With  the  substance  contained   for  at  least  eighteen  months   before 
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l>ment,  otherwise  such  articles  must  be  emptied.  The  affidavit  is 
tiocompany  the  way  bill. 

Mr.  Wilmon  Newell,  Shreveport,  La.,  is  the  quarantine  officer  of 
^.  State. 

MLisaissippi. — An  act  of  the  State  legislature  entitled  "  A  boll  weevil 
ttrantine  act,"  approved  March  18,  1904,  empower  the  State  ento- 
>logist  to  prevent  in  every  possible  and  practical  way  the  introduction 
the  Mexican  cotton  boll  weevil  into  that  State  by  adopting  and  enforc- 
X  rule*  and  regulations  governing  the  transportation  of  farm  prod- 
t.-s.  A  quarantine  was  instituted  against  131  Texas  counties  and  one 
>uigiana  parish,  as  well  as  all  other  communities  and  parishes  in  which 
t»  boll  weevil  might  be  found  to  exist.  The  quarantined  articles  included 
tton  seed,  cotton-seed  hulls,  cotton-seed  meal,  sacks  used  to  hold 
one  materials,  hay,  oats,  straw,  and  corn.  Nursery  stock,  fruit,  and 
trden  truck  were  accepted  under  these  rules  only  when  accompanied 
r  a  certificate  of  inspection  by  the  Entomologist  of  the  United  States 
apartment  of  Agriculture.  All  farm  products  passing  through  the 
tate  of  Mississippi  were  required  to  be  in  tightly  closed  cars  and  not 
poned,  unloaded,  or  sidetracked  for  more  than  twelve  hours  during 
•nnsit  across  the  State.  These  rules  were  amended  to  permit,  during 
10  summer  months,  the  unrestricted  shipment  of  oats  into  and  through 
ae  State.  On  September  1,  1904,  the  rules  and  regulations  referred 
:>  above  were  rescinded  in  toto,  and  a  new  set  of  rules  went  into  effect, 
used  on  the  recommendations  for  a  uniform  system  of  quarantine 
ules  by  the  association  of  official  entomologists  of  the  cotton  belt. 
7hese  rules  and  regulations  specify  the  same  quarantined  territory  as 
Lid  those  for  which  they  were  substituted.  An  absolute  quarantine  is 
stabltshed  against  cotton  seed,  seed  cotton,  hulls,  seed-cotton  and 
otton-seed  sacks  (which  have  been  used),  cotton-pickers9  sacks,  corn 
ii  the  shuck,  unsacked  corn,  unsacked  oats,  unsacked  wheat,  and 
in  sacked  cowpeas  from  the  quarantined  territory.  During  the  months 
>f  July,  August,  and  September  there  are  no  restrictions  against  the 
importation  of  hay,  straw,  sacked  wheat,  sacked  oats,  sacked  shelled 
•orn,  sacked  cowpeas,  unbaled  or  baled  Spanish  moss,  but  during  the 
remaining  nine  months  of  the  year  all  of  these  articles  from  quaran- 
tined counties  and  parishes  are  prohibited  from  entering  the  State  of 
Mississippi.  Through  shipments  of  quarantined  articles  must  be 
in  tightly  closed  cars,  which  must  not  be  unloaded  while  in  transit 
through  the  State.  Household  goods  to  be  shipped  from  the  infested 
territory  into  the  State  of  Mississippi  must  be  accompanied  by  an 
affidavit  to  the  effect  that  no  quarantined  articles  are  contained  as 
packing  or  otherwise  in  the  shipment.  Baled  cotton  can  be  shipped 
into  the  State  only  in  tightly  closed  cars. 

Prof.  G.  W.  Herrick,  Agricultural  College,  Miss.,  is  the  quarantine 
officer  of  this  State. 
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Vortk  Carolina. — Bv  virtue  of  authority  from  the  State  legislate: 
to  prevent  the  importation  of  crop  pests,  the  North  Carolina  •* 
pest  commission  early  in  1904  adopted  rules  establishing  a  quanaDt 
against  all  localities  where  the  Mexican  cotton  boll  weevil  is  kno* 
exist.    The  quarantine  was  absolute,  and  applied  to  cotton,  cotton 
cotton-seed  meal,  cotton-seed  hulls,  hay,  oats,  corn,  rice,  straw,  r- 
chaff,  and  other  grain  or  material  likely  to  harbor  any  stage  of  t 
boll  weevil.      On  August  15,  1904,  new  quarantine  regulation**  un- 
adopted and  substituted  for  the  previous  ones,  conforming  very  nearr 
with  the  recommendations  of  the  association  of  official  entomol< -'- 
of  the  cotton  belt,  and  also  with  the  Alabama  and  Mississippi  nil*  • 
which  have  been  described  in  previous  paragraphs.     The  North  IV 
Una  quarantine  regulations  now  in  force  differ  from  those  of  the  St j** 
of  Alabama  and  Mississippi  only  in  the  following  particulars:  G*n>  • 
and  cotton -seed  meal  are  included  among  the  articles  again>t  w  h, 
the  quarantine  is  absolute  at  all  times.     The  restrictions  concern  1:  ; 
Spanish  mo.ss  in  the  North  Carolina  regulations  specify  only  unlw! 
moss,  as  do  those  of  Alabama. 

Prof.  Franklin  Sherman,  jr..  Raleigh.  N.  C.  is  the  quarantine  ot:  -• 
in  this  State. 

Oklahoma. — The  Oklahoma  legislature  is  now  considering  a  boll  w^ 
quarantine  act.     At  the  time  of  writing,  however,  no  definite  ac-;:  •■ 
has  been  taken. 

South  Carolina. — In  South  Carolina,  as  in  Alabama  and  Georgia,  t. 
quarantine  regulations  are  entirely  embodied  in  the  laws  of  the  St..* 
and  consequently  not  as  readily  modified  to  conform  with  the  char:: 
conditions  and  a  better  understanding  of  the  methods  of  dis>eminat 
of  the  1k>1I  weevil,  as  is  the  case  when  authority  to  promulgate  n  - 
and  regulations  is  invested  in  a  commission  or  in  the  State  entom 
gi*t.     The  law  established  to  guard  against  the  introduction  of  ! 
Mexican  1k>11  weevil  into  the  State  of  South  Carolina  was  appro\ni 
February  2.*>,  1904.     The  commodities  quarantined  against  were  o>n 
seed,  oats,  and  prairie  hay.  shipped  directh'or  indirectly  from  inft-' 
points  in  the  State  of  Texa*. 

Prof.  C.  E.  Chambliss,  Clemson  College,  South  Carolina,  can  f  .• 
nUh  information  concerning  the  interpretation  of  this  law. 
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United  States  Department  of  Agrict  litm, 

Washington,  Z).  C,  February  J  J,  IV 

Sir :  We  have  the  honor  to  transmit  herewith  a  paper  entitled  "Essential 
Securing  an  Early  Crop  of  Cotton,"  by  Col.  R.  J.  Redding,  director  of  the  tKf»r-- 
Experiment  Station,  at  Experiment,  Ga. 

Colonel  Bedding  has  directed  carefully  planned  and  exhaustive  experimeu1?  ■ 
cotton  growing  for  many  years,  and  the  results  of  his  experience  will  prove  of  r*i* 
value  throughout  the  South.  The  work  which  has  been  done  by  Colonel  Re»i  i  -_• 
is  of  particular  interest  at  this  time  in  view  of  the  gradual  extension  of  the  boll  wn-i 
into  the  more  eastern  portions  of  the  cotton-growing  area,  since  protection  fn«m  ^- 
weevil  damage  largely  depends  upon  the  production  of  an  early  crop.  We  then*  rt 
recommend  the  publication  of  this  paper  as  a  Farmers1  Bulletin. 
Respectfully, 

B.  T.  Galloway, 
Chief  Bureau  of  Plant  Indium. 
L.  O.  Howard, 
Chief  Bureau  of  Enlomd  >/» . 
Hon.  James  Wilson, 

Secretary  of  Agriculture. 
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ESSENTIAL  STEPS  IN  SECURING  AN  EARLY  CROP 

OF  COTTON. 


INTRODUCTORY. 

a  Farmers'  Bulletin  No.  189  of  the  United  States  Department  of 
riculture,  issued  in  1904,  it  was  stated  that  "The  work  of  the 
ision  of  Entomology  for  several  years  has  demonstrated  that  there 
iot  even  a  remote  probability  that  the  boll  weevil  will  ever  be 
terminated,"  and  "The  steady  extension  of  the  territory  affected 
the  weevil  from  year  to  year,  until  the  northern  boundary  is  far 
th  of  the  center  of  the  cotton  production  in  the  United  States,  has 
vinced  all  observers  that  it  will  eventually  be  distributed  all  over 
cotton  belt.  In  ten  years  it  has  gradually  advanced  a  distance  of 
nit  500  miles,  and  will  undoubtedly  invade  new  territory  at  about 
same  rate.  It  is  not  at  all  likely  that  legal  restriction  of  any 
id  would  prevent  or  materially  hinder  this  spread." 
rhese  conclusions  must  be  accepted  as  of  the  highest  authority, 
ce  they  have  been  reached  by  qualified  scientific  investigators  after 
eful  laboratory  and  field  experiments,  conducted  for  several  years 
i  on  a  large  scale  in  the  older  weevil-infested  region  of  Texas.  The 
tter  therefore  is  not  a  local  problem,  confined  to  Texas  and  nearby 
ttes,  but  affects  the  entire  cotton-growing  region.  At  the  indicated 
e  of  migration  it  is  very  probable  that  within  ten  or  fifteen  years 
sry  portion  of  the  cotton-producing  region  will  have  been  invaded. 
is  well  therefore  for  the  cotton  growers  northward  and  eastward 
Texas  to  prepare  for  the  worst  by  learning  the  methods  that  have 
en  found  effective  in  minifying  the  ravages  of  the  weevil  and  such 
ler  remedies  or  palliatives  as  may  be  developed  meantime,  and  be 
spared  to  apply  them  whenever  it  shall  become  necessary.  In  view 
the  immense  importance  and  value  of  the  cotton  crop  the  subject 
s  indeed  become  of  national,  if  not  international,  importance. 
The  bulletin  mentioned,  however,  gives  assurance  that  "although 
b  very  large  yields  of  cotton  of  former  times  may  no  longer  be  pos- 
>le,  it  is  nevertheless  entirely  feasible  to  produce  cotton  at  a  margin 
profit  that  will  compare  favorably  with  that  involved  in  the  produc- 
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tion  of  most  of  the  staple  crops  of  the  United  States  by  fol!.>„; 
what  has  become  generally  known  as  the  '  cultural  methods/  **  Au»-  • 
the  most  important  of  these  methods  are  those  directed  toward  -*••  - 
ing  an  early  development  of  the  cotton  plants  and  an  early  mitur. 
of  the  largest  possible  proportion  of  the  crop,  and  the  object  of  L 
bulletin  is  to  discuss  the  practical  details  which  have -been  fount!  n*> 
sary  and  effective  in  promoting  early  maturity. 

The  writer  may  be  pardoned  for  stating  that  most  of  what  aj>p-i 
in  the  following  pages  is  directly  based  on  a  long  personal  exper* : 
as  a  practical  cotton  grower  and  the  superadded  results  of  fifteen  < 
secutive  years  of  field  experimentation  at  the  Georgia  Experiiu 
Station.  It  was  partly  the  purpose  of  many  of  these  field  experiiD  ••• 
to  discover  the  conditions  of  fertilizing  and  culture  that  wereeffnti . 
in  promoting  early  maturity  of  the  crop  and  the  particular  varieii- 
best  suited  for  securing  such  early  maturity.  It  may  be  well  to  *1*.: 
that  during  the  whole  of  the  fifteen  year  period  the  work  ha*  l-» 
supervised  by  the  writer,  as  director  of  the  station,  and  the  prat-tin 
details  have  been  superintended  continuously  by  Mr.  James  M.  K-i 
brough,  the  agriculturist  of  the  station. 

THE  SPECIFIC  STEPS  TO  SECURE  EAfiLT  MATURITY. 
THE  PREPARATION  OF  THE  SOEL. 

The  steps  necessary  to  secure  early  maturity  will  be  discussed  ii»  *■ 
natural  order  of  cultural  succession,  rather  than  in  the  order  of  il> 
importance  and  effectiveness  in  producing  the  desired  result. 

Little  need  be  said  in  regard  to  the  character,  quality,  and  locate 
of  soil  best  adapted  to  the  production  of  an  early  crop  of  cotton,  -•• 
on  every  well-managed  farm  a  regular  system  of  rotation  of  <t;- 
should  be  practiced,  which  would  successively  bring  into  cotton  «-«.i 
ture  most,  if  not  all,  of  the  soils  of  a  given  farm.     It  may  lie  >t*t-  - 
however,  that  the  naturally  well-drained  hills  and  uplands  of  the  eon- 
belt  are  better  adapted  for  the  purpose  than  the  level  prairies,  v 
that  the  soils  of  the  latter  are  better  than  the  alluvial  bottom*  of  t. 
rivers  and  larger  streams. 

Plowing. — The  first  attention  should  be  given  to  such  preparation 
the  soil  as  will  enable  the  farmer  to  plant  the  cotton  seeds  at  the  » i 
liest  practicable  date.     To  this  end  it  is  desirable  that' the  first  bnM* 
ing,  whenever  practicable,  should  be  done  in  the  early  autumn.    I' 
district  already  seriously  infested  with  boll  weevils,  and  where  cot: 
is  to  follow  cotton,  a  two-horse  middle  breaker  uiav  be  used  to  i>l 
up  the  rows  of  stalks,  and  these  stalks  may  be  raked  into  wirwir 
immediately  and  burned.     Where  the  land  to  l>e  prepared  ha 
made  a  crop  of  corn  or  small  grain  the  plowing  may  be  in  rather  in:- 
row  "lands,"  using  a  two-horse  turn  plow  or  other  preferred  imp^- 
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nt,  running  the  lands  whenever  practicable  at  right  angles  to  the 
ended  direction  of  the  rows  of  the  following  cotton  crop  and  open- 
•  well  the  dead  or  finishing  furrow  of  each  land.  These  well-opened 
shing  furrows  can  result  in  little  harm  under  any  ordinary  condi- 
ns,  and  will  serve  a  valuable  purpose  in  quickly  draining  the  soil 
superfluous  moisture  during  a  wet  winter  and  early  spring  season, 
ich  might  otherwise  delay  the  final  preparation  and  subsequent 
uting. 

final  preparation  of  the  soil. — The  final  preparation  of  the  soil,  which 
mid  be  finished  at  least  a  week  before  the  date  of  planting,  consists 
opening  furrows  and  depositing  fertilizers  (when  fertilizers  are 
id),  in  throwing  up  with  a  turn  plow  or  disk  plow  a  well-formed 
1,  and  in  opening  up  a  well-defined  water  furrow  between  the  beds, 
e  object  of  the  beds  and  the  water  furrow  is  to  secure  the  prompt 
noval,  especially  during  a  wet  season,  of  surface  water  from  the 
mediate  soil  that  is  to  receive  the  seeds.  It  may  often  occur  that 
inting  may  proceed  along  the  middle  of  such  beds  when,  if  the  soil 
1  been  broken  flush,  it  would  be  impracticable  to  plant  or  even  to 
r  the  soil  in  any  manner  or  for  any  purpose.  The  open  water 
rrows  serve  the  purpose  of  relieving  the  immediate  seed  bed  of 
ressive  moisture  after  the  crop  has  been  planted  and  during  the 
rly  stages  of  growth  of  the  delicate  plants.  In  close,  tenacious, 
>isture-retentive  soils  this  detail  of  preparation  is  especially  impor- 
it.  It  is  also  particularly  demanded  on  low-lying,  naturally  moist 
ils,  such  as  are  found  near  water  courses  and  bayous. 
Depth  of  plowing. — The  depth  of  the  preparatory  plowing  may  not 
indicated  except  by  a  general  rule,  varying  in  its  application  to 
fferent  soils  according  to  their  character  and  depth.  It  should  be  of 
ch  depth  and  thoroughness  as  will  secure  a  mellow,  permeable  seed 
d  of  6  to  10  inches  in  depth.  On  a  very  thin  soil,  with  a  poor 
id  tenacious  subsoil  a  few  inches  beneath  the  surface,  the  plowing 
ould  be  deepened  each  year  as  the  increasing  store  of  humus  (decayed 
igetable  matter)  warrants.  Subsoiling  has  not  often  been  found  to 
ty  for  the  extra  expense,  in  comparison  with  deep  turning  and  thor- 
igh  pulverization,  aided  by  the  harrow. 

Harrowing. — The  seed  beds  should  be  harrowed  lengthwise  once  or 
rice,  if  necessary,  to  secure  a  fine,  mellow,  moist  surface  for  the 
ception  of  the  seed,  the  last  time  just  ahead  of  the  planting  machine. 


Character. — As  a  general  rule,  the  composition  and  character  of  the 
utilizers  should  be  adapted  to  the  particular  demands  of  the  plant 
>  be  grown,  rather  than  the  exigencies  of  the  soil,  especially  when 
uite  liberal  applications  are  to  be  made.  But  when  early  maturity 
f  the  crop  is  especially  desired  these  artificial  helps,  at  least  in  part, 
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should  be  of  a  quickly  soluble  character  so  that  the  plant  fw»1  r 
be  available  to  the  plants  during  the  first  few  days  of  their  gm*\ 
For  general  purposes  a  fertilizer  containing  about  three  parts  of  a\ , 
able  phosphoric  acid  to  one  each  of  nitrogen  and  potash  ha*  *»♦. 
found  very  satisfactory  in  the  worn  uplands  of  the  eastern  Gulf 
South  Atlantic  States,  where  the  largest  quantity  of  fertilizers  i>  i- 
But  when  early  maturity  is  desired  an  excessive  amount  of  nitn* 
should  be  carefully  avoided,  especially  if  the  nitrogen   is  in  orgv: 
form,  such  as  cotton  seed,  cotton-seed  meal,  dried  blood,  etc..  tb- 
materials  suppling  available  nitrogen  but  gradually,  and  continn.  . 
to  a  later  period  of  the  crop,  thus  inducing  a  later  growth  and  lstr 
maturity. 

Application  of  fertilizer. — Acid  phosphates  and  potash  salts  should 
deposited  in  the  soil  and  covered  in  by  bedding  from  one  to  tL^ 
weeks  before  the  date  of  planting.     If  cotton-seed  meal  or  dried  K  •  • 
or  stable  manure  be  relied  on  for  the  requisite  supply  of  nitn*; 
these  should  also  be  applied  and  well  incorporated  in  the  soil  »>f  t 
furrows  on  which  the  beds  are  to  be  formed.     It  would  be  Im?u»  r : 
apply  the  stable  manure  a  month  or  more  before  the  date  of  plant.'*. 
Carefully  conducted,  repeated  experiments  have  shown  that  thehri  .: 
casting  of  commercial  fertilizers  for  a  crop  of  cotton  is  not  nearl*  * 
effective  and  profitable  as  is  their  concentration  and  thorough  miv. 
with  the  soil  underneath  the  rows  of  plants.     In  applying  very  l*r: 
quantities  of  fertilizers  to  cotton,  it  is  admissible  to  divide  the  m 
between  the  bedding  furrow  and  one  or  both  of  the  listing  fum>'- 
In  one  of  the  experiments  conducted  at  the  Georgia  station  a  tav> 
cast  application  of  1,000  pounds  of  a  well-balanced  fertilizer  actu.v 
resulted  in  a  smaller  increased  yield  of  cotton  than  followed  the  &\y. 
cation  of   500  pounds  "in  the  drill, "  as  just  desorilxxl.     It  i*  a- 
highly  probable  that  a  broadcast  application  of  fertilizer  tend*  dim  i..* 
to  produce  later  rather  than  early  maturity. 

Fertilizer  for  prairie  soils.  —On  rich  alluvial  and  prairie  soils— t-ip 
ble  of  producing  three-fourths  bale  to  li  bales  per  acre  without  u. 
aid  of   fertilizers— nitrogenous   manures  and    fertilizers   HhouM  ' 
sparingly  applied,  or  onl}T  as  will   be  indicated  under   the  he*l«* 
"Planting,"  as  such  soils  are  naturally  inclined  to  produce  a  larjr^v  * 
luxuriant  "  weed"  and  a  late  crop  of  bolls,  and  this  tendency  w<».:i 
be  promoted  by  their  free  use.     The  small  amount  of  uitrogenou- t« : 
tilizer  that  is  admissible  on  such  soils  and  advisable  on  all  oil-«  * 
should  be  so  applied  that  the  young  plants  may  utilize  it  just  as  i**^ !* 
their  tiny  rootlets  shall  have  put  forth  and  commenced  their  search  f 
plant  food.     The  nitrogenous  ingredient  advised  for  this  purjH>* 
the  method  of  applying  the  same  will  be  given  under  the  head 
44  Application  of  fertilizer  with  seed,"  page  10. 
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Proportion  of  elements  in  fertilizer. — As  already  stated,  the  most 
ective  proportion  of  the  three  so-called  valuable  elements  has  been 
ind  to  be  about  three  and  one-third  parts  of  available  phosphoric 
.d,  one  part  of  nitrogen,  and  one  part  of  potash.  This  proportion 
>uld  be  maintained  in  either  of  the  following  formulas:0  10  to  3  to  3; 
9  to  2.70  to  2.70;  or  8  to  2.40  to  2.40;  or  7  to  2.10  to  2.10,  etc. 
it*  so-called  "  standard  "  cotton  fertilizer,  the  8  to  2  to  2  guano,  is  but 
ittle  deficient  in  nitrogen  and  potash,  being  relatively  the  same  as 
to  2i  to  8±. 

On  highly  improved  soils  and  on  such  as  are  naturally  very  fertile, 
our  dark  alluvial  black  soils  and  "new  grounds,"  the  most  effective 
i^le  element  of  plant  food  is  phosphoric  acid.  In  many  cases  this 
the  only  fertilizer  that  should  be  applied,  and  it  should  be  employed 
the  form  of  an  acid  phosphate.  The  direct  effect  of  phosphoric 
id  is  to  induce  the  formation  of  squares  and  bolls  rather  than 
weed."  Experiments  at  the  Georgia  Experiment  Station  and  at 
her  stations  clearly  indicate  this,  thus  confirming  the  popular  belief. 

SELECTING  THE  VARIETY  AND  PLANTING. 

Selecting. — In  the  effort  to  secure  early  maturity  of  the  crop  there 
no  more  important  factor  than  the  selection  of  an  early  variety  of 
>tton.  The  opinion  prevails  to  some  extent  that  there  is  "no  great 
ifference"  in  the  matter  of  earliness  between  the  several  varieties 
rown  in  the  country,  and  that  quick  maturity  is  dependent  more  on 
inditions  beyond  the  control  of  the  farmer  than  on  good  judgment 
i  the  selection  of  a  variety* whose  habit  is  to  bloom  early,  mature 
uickljr,  and  open  its  bolls  rapidly.  This  would  be  a  much  more 
?rious  mistake  if  such  opinions  were  generally  entertained,  and  it  is 
Drtunate  that  little  need  be  said  on  this  point.  But  it  may  be  true 
hat  even  those  who  recognize  the  importance  of  choosing  an  early 
ariety  do  not  fully  realize  its  significance. 

Variety  tests. — At  the  Georgia  Experiment  Station  a  "variety  test" 
f  cotton  has  been  carefully  conducted  in  each  of  the  last  fifteen  years. 
Lmong  several  points  of  merit,  that  of  early  maturity  has  had  a  prom- 
nent  place  in  these  tests,  and  it  is  fortunate  that  this  work  has  been 
o  long  and  so  continuously  conducted  under  the  direction  of  the  same 
officers. 


«  In  stating  a  fertilizer  formula  in  this  bulletin  the  three  usual  "valuable  ele- 
ments" will  be  stated,  without  naming,  in  this  order:  Available  phosphoric  acid — 
titrogen — potash. 
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Table  1. — Showing  the  actual  and  comparative  yields  per  acre  of  certain  earUi  nrrr 
cotton  and  the  average  yields  of  all  the  varieties  tested  for  fifteen  years  ( U&o-is*.  * 

[Compiled  from  bulletins  of  the  Georgia  Experiment  Station.] 


o* 

21 

Year. 

Date 
plant! 

Numbc 
variet 

1890 

Apr.  21 

23 

1891 

Apr.  22 

17 

1892 

Apr.  18 

25 

1893 

Apr.  21 

14 

1894 

Apr.  17 

15 

1896 

Apr.  18 

18 

1896 

Apr.  14 

20 

1897 

Apr.  20 

21 

1898 

Apr.  18 

30 

1899 

Apr.  24 

25 

1900 
1901 

Apr.  27 
Apr.  24 

21 
26 

1902 

Apr.  22 

26 

1903 

Apr.  27 

21 

1904 

Apr.  18 

24 

Early  varieties  and  aver 
ages  of  all. 


King 

Jenkins  Gold  Dust 

Average  of  96  varieties. 

King 

Jenkins  Gold  Dust 

Average  of 17  varieties. 

Truitt 

King 

Jenkins  Gold  Dust 

Average  of  25  varieties. 

King 

Average  of  Ik  varieties. 

King 

Average  of  15  varirties. 

King...T. 

Average  of  18  varieties. 

King 

Average  of  to  varieties. 

Mascot  a 

King 

Average  of  21  varieties. 

Mascota 

King 

Texas  Bur 

Average  of  90  varieties. 

Shine 

King 

Mascota 

Average  o/t5  varieties. 
Average  (>f  21  varieties. 

Mascota 

Roby 

Average  of  26  varieties. 
Greera 

Roby 

Average  of  26  varieties. 
Greera 

Cook's  Improved 

Texas  Bur 

Aitrage  of  21  varieties. 
Greera 

King 

Average  of  2'*  varieties. 


Yield  per  acre,  pounds  of  seed  «<t« 


First  picking. 
Date.      Pounds. 


Sept.  9 
Sept."  7 
Sept.'  9 


Second  picking. 


Sept.   5 
Sept."20' 


Sept.  17 
Aiig.W 


Sept.    3 
Sept"  Y 


Aug.  21 


Sept.  10 
Sept.   9 


Aug.  20 


Sept.    7 
Sept."  2 


583 
523 
166 
187 
219 

HO 
494 
672 
624 
S46 
236 

70 

617 

147 

335 

166 

627 

60S 

926 

787 

478 

1,145 

QQA 
WO 

940 

745 
291 
330 
229 

190 

818 
652 
338 

264 
507 
316 

258 
371 
174 
223 

184 
411 
478 

146 


Date. 

Pound*. 

SepL22 

ft* 

7*4* 

Sept.  20 

M0 

i 

400 

1  Sept.  28 

5*» 
4<2s 

442 

Sept.  2ll 

966 
70* 

Oct.     8 

6fi0 
4*S 

Sept.  25 

541 
486 

Aug.  31 

703 
686 

Sept.  14 

330 

430 

6S£ 

Sept.  20 

567 
600 

849 

H€*4 

Sept.    4 

625 

477 

606 

416 

Sept.  19 
Oct.     8 

410 

686 
«M2 

806 

Sept.    2 

271 
862 

S84 

Sept.  22 

474 
442 

440 

870 

6*0 

506 

40H 

Both 
pick 
in**. 


1.5w» 
1.129 

7^» 
7T> 


1  »v 


I.ik; 
l.oc 


Law 
:;# 

l.m.7 


602 

1.3* 


1.27S 

1.217 

1,118 

1.712 

1.4* 

1,7«* 

1,616 

M» 

*•»; 

7*» 
*4* 
It* 

1,X* 

l.l* 

1,079 

77* 
G7* 


84K 

mt 

4*4 

Wl 

9M 

641 


\.Sm 

I*' 

I 

i.:.» 
■ 

r 

k. 

y 


I.:- 

» 
« 

i  - 

! 
l.O 

I.* 


a  Mascot  and  Greer  are  selections  from  tbe  original  King,  and  each  has  proved  equally  <mri*  •    » 
the  same  time  more  productive. 

What  Table  1  shows. — Table  1  has  been  compiled  from  the  am/  * 
cotton  culture  bulletins  and  permanent  records  of  that  station.  It  i* 
intended  to  show  the  comparative  as  well  as  absolute  yields  of  m«J 
cotton  per  acre  of  one  or  more  distinctively  early  varieties,  and  tht»  a\»T- 
age  yields  of  all  the  varieties  tested  in  each  year.  The  date  of  plant 
ing,  the  dates  of  the  first  and  second  pickings,  the  yield  of  each  tar.'. 
variety,  the  average  yield  of  all  the  varieties  in  each  year's  test  at  «v  i 
of  the  first  two  pickings,  and  the  total  crop  yield  of  each  are  given :  i 
the  columns  under  proper  headings.  It  is  believed  that  the  table  *iL 
be  easily  understood  by  any  reader. 

In  the  column  headed  "  Both  pickings,"  the  yields  per  acre  of  tl» 
first  and  second  pickings  are  added  together,  thus  showing  the  yi»  'i 
of  each  variety  up  to  and  including  the  second  picking  aud  permitti^ 
an 


comparison  of  the  yields  at  either  of  these  two  pickings,  as  well  as 
e  sum  of  the  two.     This  is  followed  by  the  "Total  yield"  of  the  crop 

each  variety  at  the  final  picking.    The  number  of  pickings  varied 

different  years  from  four  to  six,  being  usually  five.  It  is  believed 
a.fc  this  exhibit  of  the  yields  at  the  first  and  second  pickings  is  the 
o«t  convenient  and  effective  means  of  determining  the  relative  earli- 
»>>»  of  the  different  varieties,  and  the  method  has  been  uniformly 
noticed  at  the  Georgia  station. 

It  will  be  noticed  that  no  early  variety  was  included  in  the  test  of 
>OC,  owing  to  the  fact  that  the  grower  of  whom  seeds  of  a  standard 
Li-ly  variety  were  ordered-  failed  to  deliver  them  in  time. 
As  stated  in  the  footnote  to  the  table,  Mascot  and  Greer  are  both 
il emotions  from  King,  first  brought  to  general  attention  as  a  very 
trly  variety  by  the  published  tests  of  the  Georgia  Experiment  Sta- 
on,  commencing  in  1891  and  repeated  annually,  excepting  four 
ears.  In  the  eleven  years  in  which  the  King  was  tested  it  stood,  in 
(_>int  of  earliness:  First,  five  times;  second,  five  times;  third,  once. 
n  point  of  productiveness:  First,  once;  second,  three  times;  third, 
nee;  fifth,  once;  thirteenth,  once;  eighteenth,  twice;  twenty-fourth, 
nee,  and  twenty-seventh,  once.  The  variety  maintains  its  earliness 
s  an  apparently  well-fixed  quality,  but  has  declined  of  late  years  in 
otal  productiveness,  being  excelled  by  two  of  its  progeny — Greer  and 
Mascot — the  former  improved  by  selection  in  north  Alabama,  and  the 
itter  in  the  same  manner  near  Macon,  Ga. 

The  main  object  of  the  exhibit  in  Table  1,  however,  was  to  show  the 
upreme  importance  of  selecting  an  early  type  when  the  object  is  to 
ecure  a  large  early  harvest. 

Planting. — Of  course  the  planting  should  be  done  as  early  as  past 
experience  in  a  given  locality  and  on  a  given  soil  has  shown  to  be  rea- 
lonably  safe.  The  suggestions  in  regard  to  preparation  of  the  soil 
ncluded  some  details  intended  to  facilitate  planting  immediately  when 
he  right  time  arrives.  The  day  of  the  month  and  the  proper  condi- 
tion of  the  soil  as  to  moisture  should  control  and  determine  when  to 
plant  rather  than  the  temperature  of  the  air,  the  direction  of  the  wind, 
:>r  the  appearance  of  certain  wild  flowers.  "  Plant  when  the  soil  has 
been  properly  prepared  and  is  in  good  workable  condition,  and  when 
the  proper  date  has  arrived"  is  a  good  rule. 

Just  ahead  of  the  planting  machine  the  beds  should  be  harrowed  or 
I  warded  off,  so  as  to  leave  a  smooth,  fresh,  moist  surface.  This  may 
be  rapidly  and  effectively  done  with  a  heavy  board  on  edge,  extending 
across  two  rows  and  drawn  by  one  mule  by  means  of  shafts  attached. 
Let  the  seed  fall  in  a  fresh,  mellow,  moist  bed  and  be  immediately 
covered  from  1  to  1±  inches  in  depth.  In  droughty  soils  or  sections 
it  is  often  important  to  compact  the  soil  over  and  around  the  seeds  in 
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order  to  secure  prompt  germination.  If  the  soil  is  rather  dry  i  Hi-v 
effective  plan  is  to  cover  the  seeds  2  to  4  inches  deep  with  a  4kv 
ridge,  and  scrape  this  ridge  off  within  a  few  days  or  a  week. 

Application  of  fertiliser  with  seed. — At  the  time  of  planting  it  l.- 
been  found  an  excellent  practice  to  apply  a  few  pounds  of  re»L 
soluble  fertilizer  directly  in  the  furrows  with  the  seed.  Fortbbpb' 
pose  a  portion  of  the  fertilizer  intended  to  be  bedded  on  may  be  re^n 
(say  40  to  50  pounds  per  acre);  but  nitrate  of  soda  has  been  fouv 
most  convenient  and  effective  and  it  should  be  applied  at  therein! 
25  to  40  pounds  per  acre.  The  effect  of  this  small  dose  of  quirk;; 
soluble  and  immediately  available  nitrogen  is  to  cause  the  young  «*.*' 
lings  to  be  very  strong  and  vigorous  on  their  first  appearance,  and  '• 
grow  more  luxuriantly  during  the  first  few  weeks  after  planting.  *(" 
bling  the  farmer  to  commence  the  work  of  cultivating  and  thinning 
a  stand  some  days  earlier  and  with  more  confidence.  The  experirt ^ 
of  a  good  many  years  justifies  a  strong  indorsement  and  recooiiiitti 
dation  of  this  simple  detail.  The  nitrate  of  soda  may  be  applied  h'> 
strewing  it  along  behind  the  planting  machine  either  immediately  <<r 
within  a  day  or  two.     No  covering  is  necessary. 

A  crop  so  reenf  orced  and  encouraged  at  the  very  start  will  be  ©.•:• 
likely  to  escape  injury  from  plant  lice,  .cutworms,  and  the  like,  u:< 
the  more  vigorous  young  plants  will  be  able  to  resist  the  effect*  »•' 
rough  or  careless  working.  In  the  early  history  of  the  use  of  o ..■:■ 
mercial  fertilizers  (mostly  imported  guanos),  it  was  a  favorite  exp 
dient  of  the  writer  to  "roll"  his  planting  seed  in  Peruvian  gum. 
first  thoroughly  wetting  the  seed  and  using  the  tine,  drj'  guano  a-  * 
"drier."  For  this  purpose  6  pounds  were  found  to  l>e  ample  for. 
bushel  of  seed.  Not  the  slightest  injury  to  the  seed  ever  result 
from  the  practice;  but  the  dark  green,  vigorous  appearance  of  tl 
plantlets  was  most  remarkable.  It  was  a  good  practice,  resulting  ?■ 
great  saving  of  planting  seed — a  desideratum  when  seeds  of  a  <l«-ir.i 
ble  variety  are  scarce  and  high  priced — as  well  as  in  securing  a  g*h' 
stand  of  vigorous,  healthy  plants. 

A  simple,  easily  constructed  machine  for  "  rolling  ^  the  serins' 
be  made  in  an  hour  by  any  carpenter:  Take  an  ordinary  iron-Umr. 
whisky  barrel.  From  the  middle  of  one  side,  saw  out  a  squaw  hi-i 
extending  across  two  or  three  of  the  staves,  or,  say,  10  or  \2  imV 
square.  Batten  together  the  pieces  sawn  out  so  as  to  form  a  *hiui<' 
for  the  opening,  and  fasten  with  thumb  buttons.  Run  a  3  by  2  i&' 
wooden  axle  through  the  center  of  the  heads,  with  a  common  «"*' 
at  one  end;  mount  the  barrel  like  a  grindstone,  on  two  post*  *ei :> 
the  earth.  To  operate  it,  put  in  2  bushels  of  cotton  seed  ami  *. 
ordinary  pailful  of  water.  Turn  the  barrel  slowly  back  and  forth  i 
few  minutes  until  every  seed  is  wet.     Let  the  superfluous  water  to 
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ay  for  a  half  minute.  Then  add  about  12  pounds  of  any  suitable 
e,  dry  powder,  such  as  Peruvian  guano,  land  plaster,  slaked  lime, 
ad  dust,  or  sweepings  from  beneath  a  house.  Turn  the  barrel  back 
d  forth  slowly  a  few  times  and  the  seed  will  be  found  ready  to 
int,  "  every  one  to  itself." 

SPACING  THE  PLANTS. 

The  proper  width  of  row  was  not  considered  under  the  head  of  pre- 
iring  the  land,  at  which  time  such  width  is  usually  determined, 
utilise  it  may  be  more  properly  discussed  in  connection  with  the 
mcing  of  the  plants  in  the  rows.  The  width  of  row  and  distance 
?tween  plants  in  the  rows  are  complements;  as  one  increases,  the 
:her  decreases. 

Repeated  experiments,  both  in  corn  and  cotton  culture,  conducted 
nder  the  writer's  direction,  have  resulted  in  proving  most  conclu- 
vely  that  the  nearer  the  plants  are  placed  on  a  square,  the  greater 
ill  l>e  the  yield  of  crop.  If  an  area  of  12  square  feet  is  to  be  assigned 
3  each  plant,  it  were  better — certainly  they  would  prove  more  pro- 
uctive — to  space  them  4  by  3  feet  or  3  feet  5£  inches  by  3  feet  5£ 
tiches  than  to  space  them  0  by  2  feet  or  8  by  H  feet. 

Assuming  the  proposition  as  admitted,  the  greater  cost  of  cultivat- 
ng  narrow  rows  is  also  admitted,  and  it  remains  for  each  farmer  to 
letermine  for  himself,  after  careful  experiment,  whether  the  greater 
neld  of  the  narrow  rows  will  be  sufficient  to  justify  the  increased 
xpense.  In  the  experience  of  the  writer,  cotton  planted  in  3-foot 
ows  and  spaced  to  one  plant  every  2  feet,  or  3  by  2  feet,  has  invaria- 
>ly  produced  an  excess  more  than  sufficient  to  pay  for  the  greater 
expense  of  planting  and  cultivating  in  comparison  with  cotton  planted 
I  by  1£  feet,  or  5  b}T  1.2  feet,  or  6  by  1  foot,  the  area  to  each  plant 
wing  ti  square  feet  in  each  case. 

\V.  D.  Hunter,  in  Farmers'  Bulletin  No.  181),  however,  strongly 
irges  the  importance  of  placing  the  "  rows  as  far  apart  as  experience 
with  the  land  indicates  is  feasible,  and  thinning  out  the  plants  in  the 
rows  thoroughly."  How  far  the  Texas  cotton  grower  should  widen 
[lis  rows  and  thin  out  the  plants  in  the  rows,  as  a  means  of  lessening 
the  prospective  or  next  year's  crop  of  boll  weevils  by  permitting  a 
freer  access  of  sunlight  and  heat  at  the  cost  of  a  certain  loss  in  the 
present  year's  crop  of  cotton,  the  writer  is  not  prepared  (nor  is  he 
called  upon)  to  determine.  It  should  be  settled  by  those  who  are  on 
the  "  firing  line." 

Number  of  plants  to  the  acre. — The  number  of  plants  to  the  acre  is  a 
very  vital  detail  in  planning  to  secure  a  large  and  certain  early  yield 
of  crop,  and  is  itself  an  independent  question.  At  the  Georgia  Experi- 
ment Station  it  has  been  shown  by  repeated  field  experiments  that  on 
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tbe  soils  of  the  station  farm,  which  are  capable  of  producing,  «h'_ 
liberal  fertilizing,  1  to  1£  bales  per  acre,  when  spaced  4  by  1  fool  ifc 
yield  per  acre  at  the  first  and  second  pickings  has  almost  inniiil  \ 
exceeded  the  yields  when  spaced  4  by  2  feet,  and  without  except*  < 
when  spaced  4  by  3  and  4  by  4  feet,  these  spacings  requiring,  re>pn 
tively,  10,890,  5,442,  3,630,  and  2,722  plants  per  acre. 

For  the  purpose  of  more  clearly  illustrating  the  proposition.  tb> 
results  in  detail  of  two  of  these  experiments  out  of  a  numhcr  it  j 
might  be  cited  are  given  in  Table  2.  The  first  experiment  was  m»v 
in  1891,  and  covered  1  acre  of  land.  It  so  happened  that  the  putt- 
ing season  was  prolonged  to  a  later  date  than  usual,  involving  .-ii 
pickings  in  order  to  harvest  the  entire  crop.  The  second  experuwi.t 
was  made  in  1892,  also  covering  1  -acre  of  land,  and  tbe  crop  **• 
harvested  in  four  pickings.  In  each  experiment  there  were  four  wri*- 
of  four  plats,  each  plat  consisting  of  four  4-foot  rows.  The  tai<!- 
gives  the  mean  or  average  results  of  the  four  plats  in  each  of  tbe  font 
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A  careful  examination  will  quite  conclusively  show  that  in  both 
;perinients  the  closer  planting  resulted  in  much  larger  yields  of  seed 
>tton.  Read  the  numbers  in  columns  3  and  5,  which  represent  the 
elds  per  acre  at  the  first  and  second  pickings,  respectively,  and  note 
>w  regularly  (with  two  exceptions)  these  numbers  decrease  from  the 
>p  to  the  bottom  of  each  half  of  the  table.  Note,  also,  in  column  4 
lat  the  yield  per  plant  of  9,250  plants,  4  feet  by  1  foot,  is  exactly 
vice  the  yield  per  plant  of  2,665  plants  in  the  4  by  4  foot  series. 
his  abnormal  tendency,  however,  does  not  appear  in  the  same  column 
E  the  second  experiment,  in  which  all  the  progressions,  ascending  and 
escending,  are  remarkably  regular. 

It  requires  but  a  moment  to  discover  that  the  yields  per  acre  of  the 
loser-spaced  series,  up  to  and  including  the  second  pickings,  were 
ery  much  ahead  of  the  yields  of  the  wider-spaced  series.  At  the 
une  time  the  4  by  2  foot  series  in  the  first  experiment,  and  the  4  by 
foot  series  in  the  second  experiment  lead  the  others  very  decidedly 
i  the  total  yield,  as  shown  in  column  15. 

As  already  intimated,  the  results  of  these  two  experiments  are  fully 
ustained  by  those  of  a  number  of  similar  experiments  in  following 
ears,  and  it  seems  impossible  to  avoid  the  conclusion  that  on  soils  of 
he  character  represented  by  those  of  the  Georgia  station  close  spacing — 
►r,  as  farmers  express  it,  "crowding"  the  plants — within  the  limits 
ested  results  in  a  larger  early  harvest  and  also  in  a  greater  total 
rield. 

There  are  limitations  and  modifications  in  the  practical  application 
>f  the  teachings  of  these  experiments.  It  is  not  to  be  supposed  for  a 
iioment  that  such  close  planting  as  4  feet  by  1  foot,  or  even  4  by  2  feet, 
would  be  effective  or  expedient  on  the  moist,  rich,  alluvialsoils  of  the 
Mississippi  Delta  or  the  Brazos  River,  or  on  any  soils  on  which  the 
cotton  plants  reach  a  height  of  6  to  8  feet  with  a  corresponding  hori- 
zontal development.0 

But  the  principle  involved  is  doubtless  applicable  everywhere  and 
on  all  soils.  It  remains  for  those  who  cultivate  a  particular  soil,  or 
who  manage  the  experiment  station  of  a  State  in  which  such  soils 
abound,  to  find  out  by  direct  field  experiments  the  "  best  distance"  for 
cotton.  It  will  probably  be  found,  as  a  rule,  that  too  great  distance 
is  given,  this  being  especially  true  on  old,  worn  uplands,  and  that  the 
practice  results  every  year  in  the  loss  of  many  hundreds  of  thousands 
of  bales  of  possible  production  in  the  South  as  a  whole. 

a  The  writer  may  be  permitted  to  suggest  that  such  soils  are  not  ideal  cotton  soils, 
but  should  rather  be  devoted  to  corn,  oats,  sugar  cane,  meadow,  etc. 
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CULTIVATING  THE  CROP. 

Cultivation  should  commence  as  soon  as  the  plants  "are  up.~  and  > 
is  often  expedient  to  run  a  smoothing  harrow  over  the  field  even  M<.n 
the  plants  have  commenced  to  appear.  This  is  especially  indh-al* : 
when  a  heavy  shower  of  rain  falls  on  the  land  after  planting,  tv 
object  being  twofold — to  stir  the  top  soil  and  prevent  the  formation 
of  a  "crust"  and  to  destroy  the  germinating  weeds  before  thvy 
appear.  Incidentally  such  stirring  conserves  moisture  by  retarding 
the  ascent  and  evaporation  of  water  from  beneath  the  surfa<*e  of  t!i» 
soil.  Indeed,  the  frequent  stirring  of  the  surface  of  the  field  to  tb« 
depth  of  from  1  to  2  or  3  inches  is  practically  all  that  is  meant  ■»* 
"  cultivating  the  crop,"  so  far  as  it  may  be  accomplished  by  horse pow»  ? 
and  expanding  implements. 

If  the  surface  be  not  stirred  as  suggested  immediately  before  ti> 
plants  come  up,  it  should  be  done  as  soon  as  possible  thereafter,  at*! 
the  operation  ma}'  often  be  repeated  to  advantage  two  or  three  tiun- 
at  intervals  of  a  week  or  ten  days. 

The  best  implement  for  horsepower  tillage  is  one  that  will  "clean 
out"  a  row,  i.  e.,  stir  the  surface  soil  from  row  to  row,  as  nearly  it- 
possible  at  one  time.  On  the  rolling  lands  of  the  older  cotton  Starts 
a  good  expanding  one-horse  cultivator,  capable  of  sweeping1  out  a  ^ 
to  4  foot  row  at  one  time,  is  much  in  favor.  On  larger  areas,  le\*l 
lands,  and  heavier  soil  a  two-horse  cultivator  is  to  be  preferred. 

Hand  cultivation. — So  soon  as  the  cotton  plants  have  commenced  t 
show  the  third  leaf  and  are  in  healthy  condition  the  hand  hoe  shou! 
be  put  to  work.  The  rows  of  plants  should  be  "'blocked  out"  at  * 
rapid  gait,  using  a  new  hoe  of  such  width  of  blade  that  one  or  U" 
strokes  will  leave  a  bunch  of  two  to  four  plants  at  the  predetermine  i 
distance  at  which  the  final  plants  shall  stand.  The  hands  engaged  ii- 
this  work  should  go  in  a  half  walk,  not  striking  twice  in  the  same  phuv. 
On  smooth,  clean  land  and  with  a  good  stand  an  active  man  may  w;t  i 
ease  block  out  2  acres  a  day  in  3-foot  rows,  and  more  in  proportion  ;( 
the  rows  are  wider. 

The  object  in  view  in  going  over  the  crop  so  rapidly  is  to  destr»\ 
the  surplus  plants,  and  incidentally  some  grass,  as  rapidly  as  polish-. 
The  immediate  object  should  be  to  individualize  the  plants  that  are  to 
remain  at  as  early  a  date  as  possible,  to  thiow  upon  them  — m»  t>> 
speak — the  responsibilities  of  the  position  at  once,  that  they  may  adajtf 
themselves  to  the  surroundings  and  develop  rapidly  and  vigorou>b 
On  comparatively  level,  well-prepared  land  of  high  productive  qualih. 
on  which  the  spacing  should  not  be  less  than  2  or  3  feet  between  th*» 
plants,  there  is  no  reason  why  this  preliminary  blocking  out  may  r*>! 
be  done  by  cross-plowing  the  rows  with  a  flat  sweep  or  other  *uit*t>i< 
plowshare.     It  would  seem  also  practicable  to  use  a  planting  tnachiut 
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at  will  drop  a  number  of  seeds  at  proper  intervals  instead  of  deposit- 
s' theui  in  a  continuous  row,  as  almost  universally  practiced.  Such 
(inters  are  in  use  to  a  limited  extent  in  some  sections. 
To  sum  up  this  first  stage  of  cultivation:  The  cotton  plants  should 
k  thinned  to  the  final  stand  as  quickly  as  possible,  and  all  efforts 
on  Id  tend  to  that  end.  After  the  plants  have  been  thinned  to  such 
ml  stand  cultivation  should  be  mainly  shallow  and  often  repeated, 
e  immediate  object  being  to  prevent  evaporation  of  soil  moisture  by 
*eping  the  surface  as  nearly  as  possible  always  broken  and  mellow. 
Once  a  week  and  once  to  the  row,"  with  a  good  horse  cultivator,  is 
1  excellent  rule. 

Cultivation  after  flowers  appear. — This  rapid  cultivation  encourages  a 
igorous  and  healthy  growth  of  the  plants,  and  should  be  continued 
p  to  about  the  time  the  blossoms  begin  to  appear  freely  and  the 
lants  shall  have  commenced  to  put  on  "  fruit."  These  early  blooms — 
lose  that  appear  during  the  third  month  after  planting — are  to  produce 
le  early  bolls  and  j^ield  the  early  pickings  of  cotton.  If  the  soil  be 
birred  at  all  during  the  early  period  of  rapid  blooming,  the  work 
hould  be  done  very  carefully,  the  cultivators  running  very  shallow. 
Vhat  is  now  wanted  is  rapid  blooming,  not  fast  growing,  and  the  cer- 
ain  retention  and  development  of  the  bolls.  Injudicious  cultivation 
t  this  period,  especially  if  at  all  deep,  tends  to  encourage  "weed" 
levelopment  and  loss  of  young  fruit  ("shedding").  Late  cultivation 
ends  to  large  growth  of  "  weed"  and  a  late  crop  of  cotton,  and  may  be 
n  order  when  the  main  object  is  to  secure  the  largest  possible  total 
Meld,  regardless  of  earlincss. 

Shedding. —  Every  farmer  has  noticed  the  great  increase  in  shedding 
vhich  often  occurs  within  a  few  days  after  a  heavy  rain  in  July  fol- 
owed  by  hot,  sunny  weather.  Many  careless  observers  think  the 
"forms"  thus  thrown  off  have  not  yet  quite  reached  the  bloom.  In 
:his  notion  they  are  in  error,  since  it  is  a  fact  that  a  very  great  major- 
ity of  the  supposed  forms  that  have  been  dropped  arc  young  bolls 
only  a  few  days  from  the  bloom.  Many  such  young  bolls  doubtless 
drop  because  of  a  failure  of  pollination  due  to  constant  rain  or  damp 
weather.  But  such  shedding  of  young  bolls  is  often  noticeable  imme- 
diately following  a  rather  deep  cultivation,  even  when  weather 
conditions  are  entirely  favorable  to  pollination.  Indeed,  deep  culti- 
vation in  July  is  sometimes  resorted  to  by  skillful  farmers  in  order 
to  encourage  a  further  and  larger  development  of  the  plant.  The 
removal  of  every  boll  and  form  from  selected  plants  as  late  as  July  4 
has  been  known  to  result  in  an  immediate  resumption  of  growth  and  a 
larger  yield  of  cotton  from  the  plants  thus  treated  than  from  adjacent 
plants  that  were  not  so  treated.  So,  it  seems,  a  loss  of  forms  and 
immature  bolls  by  actual  manual  removal  may  induce  and  promote 
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renewed  growth  of  the  plant;  and,  conversely,  the  renewed  groir 
when  induced  by  abundant  rainfall  and  sunshine,  or  by  deep  cultrj 
tion,  causes  the  shedding  of  undeveloped  fruit. 

Eesults  of  cultivation. — It  may  be  consistently  stated,  as  a  ^f  nen 
rule,  that  early,  frequent,  and  shallow  cultivation  tends  to  prod. 
and  mature  a  crop  of  early  bolls;  deeper  and  later  continued  culti  ; 
tion  tends  rather  to  delay  and  hinder  the  development  of  the  e&r.t 
bolls,  but  may  increase  the  final  and  total  yield  of  the  crop  in  seethe 
where  the  weevil  does  not  occur. 

OUSABINa  AWAY  the  plants  in  the  autumn. 

The  authority  already  quoted  recommends  the  total  uprooting  it 
destruction  by  burning  of  the  entire  plants  at  an  early  date  in  the  fail, 
with  the  view  of  destroying  as  many  as  possible  of  the  weevil*  th ••:. 
existing  in  the  several  stages  of  development.     Reference  has  ahvsi* 
been  made  to  the  use  of  a  two-horse  "middle-burster,"  of  which  *< 
eral  kinds  are  manufactured.    This  implement  will  lift  out  the  stai*« 
entire,  including  the  main  root  and  large  surface  laterals.     Aft**r.i 
few  days9  sunning  the  plants  may  be  gathered  by  means  of  a  Ikt^ 
rake  into  large  heaps  or  into  windrows  and  destroyed  by  burning.    V 
use  of  cheap  petroleum  sprayed  over  the  piles  of  stalks  greatly  a>-k* 
in  destroying  them,  rendering  it  unnecessary  to  wait  until  they  ben** 
sufficiently  dry  to  burn  alone. 

SUMMABY. 

(1)  Prepare  the  soil  thoroughly  and  early,  beginning  with  M 
plowing. 

(2)  Fertilize  liberally  and  judiciously,  carefully  avoiding  an  ex<v- 
of  nitrogen.  On  rich,  dark,  alluvial,  and  freshly  cleared  soils,  pi***- 
phoric  acid  alone,  in  the  form  of  acid  phosphate,  may  be  applied. 

(3)  Apply  fertilizers  in  the  drill  and  bed  on  them.  Broadcasting  i- 
rarely,  if  ever,  expedient. 

(4)  Choose  an  early  maturing  and  productive  variety  of  cotton,  ai>- 
plant  on  the  beds,  and  as  early  as  possible.  Apply  in  the  seed  furru«* 
40  to  75  pounds  per  acre  of  quickly  available  fertilizer,  preferably  S 
to  40  pounds  of  nitrate  of  soda. 

(5)  Reduce  to  a  final  stand  as  quickly  as  possible. 

(6)  Let  cultivation  be  frequent  and  shallow. 

(7)  Narrow  rows  with  wide  spacing  of  plants  in  the  rows  will  re>u!i 
in  a  greater  early  yield  than  will  wide  rows  with  close  spacing, 
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33.  Map  of  the  United  States  showing  districts  suited  to  thi*  growth 

of  various  trees ••' 
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P.  I. — 139.  B.  G.  G.— 16. 

THE  SCHOOL  GARDEN. 


INTRODUCTION. 

Those  who  are  charged  with  the  direct  presentation  of  school  g&r- 
n  work  to  children  will  recognize  that  the  point  of  view  for  city 
ildren  must  be  different  from  that  for  country  children.  As  a  rule, 
ildren  in  rural  districts  are  familiar  with  the  fundamental  opera- 
>ns  of  the  garden — preparation  of  the  soil,  planting  the  seed,  and  the . 
ltivation  and  harvesting  of  the  ordinary  garden  and  farm  crops, 
o  attempt,  therefore,  to  maintain  the  ordinary  type  of  individual 
igetable  and  flower  garden  upon  the  grounds  of  rural  schools  would 
idoubtedly  be  an  unwise  expenditure  of  time  and  energy. 
For  city  children,  however,  to  whom  the  growth  of  the  plant  is  like 
le  discovery  of  a  new  world,  the  application  of  the  simple  operations 
volved  in  the  maintenance  of  the  individual  garden  containing 
owers  and  vegetables  is  altogether  a  different  matter.  The  plan  of 
rocedure,  therefore,  for  teachers  in  rural  districts,  should  be  quite 
ifferent  from  that  followed  by  those  in  urban  communities.  "The 
ichors  of  the  rural  schools  will  find  a  most  fruitful  field  along  the 
ne  of  laboratory  experiments,  which  will  demonstrate  the  principles 
f  plant  growth  and  of  plant  nutrition,  methods  of  propagation,  etc. 
n  this  connection  we  have  therefore  outlined  two  classes  of  work 
rhich  will  encroach  more  or  less  upon  each  other,  but  the  discriminat- 
ing teacher  will  have  no  difficulty  in  selecting  that  which  is  best 
uited  to  the  conditions  by  which  he  or  she  is  surrounded. 

In  rural  communities,  instead  of  conducting  miniature  vegetable  or 
lower  gardens,  it  might  be  better  to  secure  different  varieties  of 
rrains  or  grasses  for  test  upon  home  plats,  encouraging  the  students 
o  undertake  small  experiments  which  shall  have  for  their  chief  end 
he  development  of  the  faculties  of  observation.  Different  methods 
)f  tillage  and  fundamental  principles  of  this  character  will  be  in- 
volved in  these  experimental  or  demonstration  areas,  the  results  of 
Jvhich  will  emphasize  the  importance  of  certain  lines  of  work. 

In  some  localities  it  will  be  possible  to  bring  together  upon  the 
school  grounds  groups  of  shrubs  and  trees  arranged  in  an  artistic 

(5) 
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manner,  so  that  the  finished  work  will  present  an  attractive  pM~? 
and  will  furnish  material  of  great  value  for  purposes  of  instruct^ 
The  habits  and  uses  of  various  plants  can  be  brought  out  aivi  ••• 
child  led  to  appreciate  the  value  of  such  decorative  plantings  in  <-»:- 
nection  with  the  home.  Such  work,  however,  will  not  involve  jj* 
very  considerable  expenditure  of  time  or  energy,  neither  will  it  reqn  •> 
systematic  attention  to  garden  work  on  the  part  of  the  child.  It  v..\ 
however,  have  a  broader  and  less  exacting  influence,  and  will,  pert*;-. 
l)e  of  greater  importance  in  rural  communities  than  would  <* 
attention  to  the  maintenance  of  the  individual  garden. 

VALUE  OF  SCHOOL  GABDBV  WORK. 

In  any  phase  of  educational  work,  the  first  question  which  pr^,r* 
itself  is,  What  is  the  effect  of  the  exercise  or  the  study  upon  the  pap.. ' 
Those  who  have  had  most  experience  in  the  school  garden  movement 
are  emphatic  in  their  statements  regarding  the  educational  vain*  f 
this  work.    It  is  claimed  that  quick  discrimination  is  one  of  the  pr- 
nounced  qualities  resulting  from  it.    Skill  with  the  hands  is  two- 
sarily  an  outcome.    The  handling  of  small  seeds  and  of  various  tt"  N 
naturally  develops  skill  and  agility.    Systematic  methods  also  folic* 
from  the  natural  order  in  which  the  operations  conducted  in  s> 
garden  must  be  taken  up.    This  not  only  develops  a  very  import*  : 
faculty,  but  at  the  same  time  teaches  the  young  mind  a  logical  **- 
quence  based  upon  the  natural  order  of  things.     Industry  is  not  * 
unimportant  result  which  comes  from  school  garden  work.     The  i.« 
of  ownership  and  the  rights  of  ownership,  which  come  from  v.. 
possession  of  a  garden,  induce  the  pupil  to  exercise  his  ability  to  mo- 
llis possession  as  good  or  better  than  that  of  his  neighbor.    TV 
natural  result  of  this  is  industry.    Business  experience  is  an  imp* 
tant  result  of  harvesting  and  accounting  for  the  products  which  t^ 
grown.    The  right  of  ownership  and  a  respect  for  property  right?  ar* 
more  largely  developed  from  the  possession  of  individual  garden 
than  in  community  gardens.    The  idea  that  "what's  mine  is  my  own 
becomes  very  strongly  developed,  with  the  natural  sequence  that  ^  :' 
possessions  must  be  properly  protected   and  all   rights  concern- 
respected.    On  the  other  hand,  a  party  interest  in  a  community  p- 
den  does  not  so  emphatically  develop  the  idea  of  individual  respw 
bility,  and  each  one  has  a  tendency  to  care  less  for  the  plants  wfai*' 
another  has  shared  in  producing,  with  the  result  that  responsibility 
shirked,  and  there  is  lack  of  interest,  with  a  consequent  lack  of  intia- 
try.    For  this  reason,  in  our  work  from  the  very  inception  the  indi- 
vidual garden  idea  has  been  emphasized  and  strictly  adhered  to. 

The  individual  garden  has  the  advantage  of  allowing  each  n* 
possessing  a  garden  to  perform  each  and  every  operation  connect 
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nth  the  preparation,  planting,  and  care  of  the  plants  grown  in  that 
garden.  This,  as  before  stated,  not  only  develops  system,  but  it  fur- 
lishes  a  basis  of  very  valuable  knowledge,  if  the  operations  connected 
vith  these  crops  are  properly  conducted.  If  the  requirements  of  the 
lifferent  crops  in  regard  to  preparation  of  soil,  depth  of  planting, 
late  of  planting,  and  manner  of  harvesting  and  training  are  all  care- 
fully observed,  the  young  mind  has  indelibly  fixed  upon  it  impressions 
which  will  be  retained  throughout  life.  The  cultivation  and  man- 
agement of  these  crops  in  future  years  will  be  looked  upon  as  a  sort 
r>f  instinct,  the  time  and  manner  of  acquiring  this  knowledge  having, 
perhaps,  long  ago  been  forgotten.  The  skill  and  ability  resulting 
from  the  use  of  various  implements  connected  with  the  cultivation  of 
crops  are  of  no  mean  significance. 

In  connection  with  these  operations,  the  teacher  can  illustrate  the 

good  and  evil  effects  from  certain  methods  of  cultivation,  of  working 

soil  when  in  good  and  bad  condition,  with  the  consequent  effects  upon 

growing  crops;  can  demonstrate  the  value  of  deep  and  shallow  tillage, 

together  with  the  importance  of  maintaining  a  loose  soil  mulch  for 

the  conservation  of  moisture.     In  fact,  the  school  garden  should  be 

looked  upon  as  a  laboratory  in  which  the  different  steps  in  the  life 

of  the  plant  are  to  be  illustrated  and  demonstrated.     The  nature  of 

soil,  the  importance  of  fertilization,  and  the  conditions  essential  to 

germination,  as  well  as  the  conditions  conducive  to  growth,  can  all  be 

illustrated  in  a  logical  and  impressive  manner  in  the  school  garden. 

Field  excursions  may  be  an  ideal  way  for  conducting  nature  study 
with  reasoning  minds  that  have  been  trained  to  a  logical  system  and 
in  a  consecutive,  systematic  fashion,  but  school  gardens  offer  facilities 
not  to  be  approached  in  field  excursions.  Field  excursions  give  dis- 
connected fragments  of  the  history  of  natural  objects,  while  the  school 
garden  furnishes  opportunities  for  observing  plants  from  seedtime  to 
harvest.  In  addition  to  the  actual  operations  in  the  school  garden, 
a  number  of  schoolroom  studies  and  experiments  may  be  conducted, 
which  will  be  of  decided  interest  and  value. 

THE  INDIVIDUAL  SCHOOL  GAEDEH. 

TYPE  OF  PLANTS  FOB  THE  GARDEN. 

The  limited  area  usually  available  for  school  garden  work  makes 
it  imperative  that  for  individual  gardens,  at  least,  which  we  believe  to 
be  best  adapted  for  logical,  systematic  instruction,  plants  with  a  com- 
pact bush  form  or  habit  of  growth  are  to  be  preferred.  Tall-growing, 
broad-leaved,  as  well  as  climbing  plants,  must  be  excluded,  except 
from  community  gardens  or  in  general  decorative  plantings.  The 
seed  collections  which  have  been  assembled  by  the  United  States 
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Department  of  Agriculture  for  the  individual  garden  have,  there- 
fore, been  chosen  to  meet  these  requirements. 

A  VEGETABLE  GARDEN. 

The  following  plans  are  offered  as  suggestions  for  teachers: 

Plan  No.  1  (fig.  1)  represents  a  vegetable  garden  5  feet  wide  by  I*- 

feet  long.     The  rows,  except  the  tomatoes,  are  located  a  fool  apan 

The  distance  between  the  individual  plants  in  the  row  is  indicat* 

after  the  name  of  each  sort.    The  tomatoes,  it  will  be  noted-  ar- 

planted  18  by  20  inches  apart*  thns  &y 
ing  more  room  for  the  plants  to  <pm:«i 
than  could  otherwise  be  secured. 
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ROTATION  OF  CHOPS. 


*: 


The  economical  use  of  the  area 
one's  disposal  forms  quite  as  import*!,: 
a  part  of  the  value  of  the  instrurtio: 
to  be  derived  from  the  school  garden  t- 
the  successful  growing  of  the  plant-. 
It  will  be  noted  that  the  quick-matt  r 
ing  crops  are  planted  in  groups.  whi>*:. 
afford  a  considerable  area  for  replantiix 
as  soon  as  the  crops  mature.  In  the  ac- 
companying illustrations  a  bracket  :i 
closes  the  names  of  such  crops,  and  tl.« 
sorts  which  are  to  follow  them  are  nul: 
cated  by  names  outside  the  brack*:  - 
The  rotation  provides  for  a  continue 
use  of  the  land  and  the  growing  of  nu  r* 
than  a  single  crop — the  first  lesson  to  l« 
learned  in  intensive  horticulture. 

COMBINATION    VEGETABUB    AHD 
FLO  WEB 


Figure  2  illustrates  a  garden  of  ti. 
same  area  as  the  vegetable  garden  ili»i- 

Fig.  1.— Plan  of  vegetable  garden.  ,    .       n  -      .  K    •         ,.,,    »    , 

trated  in  figure  1,  1.  e.,  5  by  1GJ  f»*J 
The  rows  in  this  case  are  all  1  foot  apart,  with  the  exception  of  t'« 
radishes,  which  are  6  inches  apart.  The  plants  are  grouped  acoon 
ing  to  height  of  growth,  so  as  to  place  the  tall-growing  plants  . 
the  center  of  the  garden,  with  low-growing  and  decumbent  plant-  . 
the  ends.  In  this  case  it  will  be  noted  that  tomatoes  are  used  only  «* 
a  succession  or  rotation  crop  following  the  radishes  and  lettuce. 
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OTTLTUKAIi  SUGGESTIONS. 


Radish    2wwt/nrcw 


Radish 


Lettuce     &PAiniNRo* 


Si 


Lettuce 


If  practicable,  the  children  should  be  allowed  to  do  all  the  work  of 
eparing  the  land  as  well  as  planting  the  seed  and  caring  for  the 
ints.  The  preparation  of  the  soil  can  be  converted  into  a  lesson  in 
il  physics,  the  teacher  explaining  the  nature  of  the  soil  as  a  source 
plant  food,  as  a  mechanical  support  to  the  plant,  and  as  a  store- 
•use  and  conveyer  of  water  and  air.  The  influence  of  fining  the 
il  on  the  liberation  of  plant  food  and 
ater  content,  the  importance  of  hoeing 
•  cultivating  to  eliminate  competition 
7  the  destruction  of  weeds  and  to  con- 
rve  moisture  by  the  maintenance  of  a 
►il  mulch,  and  the  necessity  of  thinning 
le  plants  in  the  row  in  order  to  reduce 
>mpetition  and  increase  the  feeding  area 
f  the  individual  plant,  should  be  clearly 
resented.  The  influence  of  pruning  on 
►matoes  to  lessen  competition  among  the 
ranches  and  increase  the  food  supply 
y  the  fruits  retained  should  be  brought 
at.  The  plants  themselves  offer  mate- 
ial  to  use  as  a  basis  for  discussing  their 
fe  processes,  including  germination, 
rowth,  the  functions  of  leaves,  stems, 
oots,  and  flowers,  and,  finally,  the  stor- 
ng  of  material  in  the  finished  product 
the  seed)  to  carry  the  plant  over  that 
rying  period  when  its  natural  function 
11  ust  be  suspended. 
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VEGETABLES. 
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CaL 


'J*J<U 


Petunia  dtouniNRcw 


Petunia 


Fig.  2.— Plan  of  combination  vege- 
table and  flower  garden. 


Radishes. — Radishes  are  hardy  plants 
mil  thrive  best  during  the  cool  weather 
>f  early  spring  and  late  autumn.  In 
he  South  they  can  best  be  grown  during 
he  winter  and  early  spring  months.  The  seeds  should  be  sown  in 
lrills,  in  rich,  well-prepared  soil,  placed  about  half  an  inch  apart  and 
buried  not  deeper  than  1  inch  nor  less  than  one-half  inch.  When  the 
plants  are  showing  the  second  set  of  true  leaves  they  should  be 
thinned  to  stand  from  2  to  3  inches  apart  in  the  row. 

Lettu     — Lettuce  is  a  hardy  plant  and  thrives  best,  during  early 
spring  and  late  autumn.    The  seeds  should  .be  sown  in  drills  in  the 
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open  or  in  boxes  in  the  window.  If  in  the  open,  the  seeds  shocli  i* 
scattered  about  one-half  inch  apart  along  the  row,  and  covered  l«< 
more  than  one-half  inch  with  earth.  Firm  the  earth  well  over  i* 
seeds,  so  as  to  bring  the  moist  soil  in  contact  with  them.  When  \u 
plants  are  well  up,  thin  to  6  inches  apart  in  the  row.  If  the  3rc* 
were  sown  in  a  window  box,  hotbed,  frame,  or  greenhouse.  transpUr 
the  young  plants  to  stand  2  by  2  inches  apart  as  soon  as  the  seed  let** 
are  well  expanded,  and  when  they  begin  to  crowd  transfer  them  t> 
their  permanent  places  in  the  open,  if  the  weather  will  permit,  t 
the  field,  they  should  stand  at  least  6  inches  apart  each  way. 

Beans. — Beans  are  tender  plants.  They  can  not  endure  frost  s*i 
will  not  stand  transplanting  well.  It  is  best  to  wait  and  plant  ti> 
seeds  of  this  plant  in  the  open  where  the  plants  are  to  grow,  delav 
ing  the  work  until  severe  frosts  are  past.  Plant  in  rows  1  foot  apart, 
placing  the  seeds  about  2  inches  deep  at  intervals  of  6  indies.  K«j» 
the  soil  loose  and  free  from  weeds. 

Beets.  — Beets,  while  they  are  hardy  and  can  be  planted  at  the  &&? 
time  as  radishes  and  lettuce,  are  placed  as  indicated  in  the  pltDtii* 
plan  because  they  require  a  longer  season  for  maturing  than  lettoa. 
radishes,  and  beans.  The  seeds  should  be  planted  in  rows  1  fc*< 
apart,  placed  an  inch  apart  in  the  row  and  covered  1  inch  decf 
When  the  plants  are  well  up  (2  inches  high),  thin  to  4  indies  spri 
in  the  row.    Keep  the  soil  well  tilled  at  all  times. 

Tomatoes. — The  tomato  is  the  most  exacting  of  all  the  plants  it 
eluded  in  the  collection.  From  Washington  southward  the  seeds  mr 
be  planted  in  the  open  at  the  same  time  as  beans,  but  to  the  north  »>f 
this  point  the  seeds  should  be  sown  in  boxes,  hotbeds,  or  greenhott^ 
from  the  first  to  the  middle  of  March,  the  young  plants  being  triL- 
planted  to  stand  2  by  2  inches  apart  as  soon  as  the  first  true  lean? 
appear.  When  they  begin  to  crowd  in  their  new  positions,  shift 
them  to  4-inch  pots  or  to  cans  such  as  are  used  by  canners  of  torn* 
toes,  and  keep  them  growing  slowly  until  about  May  20  to  Jane  i. 
when  it  will  be  safe  to  place  them  in  their  permanent  locations  in  tbr 
garden.  Set  the  plants  in  rows  18  inches  apart  and  place  the  plau* 
about  20  inches  apart  in  the  rows,  as  indicated  by  crosses  on  the  (In- 
gram, figure  1.  Each  plant  as  it  grows  should  have  all  side  branch^ 
removed  and  the  main  stem  tied  to  a  stout  stake,  about  5  feet  tall  itu 
at  least  an  inch  square,  driven  firmly  in  the  ground. 

FLOWEBIVQ  PLANTS. 

Ageratum. — Agera  turns  grow  well  upon  almost  all  soils  ibj 
through  a*  wide  range  of  climate.  For  that  reason  many  oombirj 
tions  with  them  are  possible.    The  plants  are  neat,  bushy,  and  emt 
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ad  produce  a  profusion  of  brush-like  flowers  throughout  the  season. 
'he  dwarf  blue  sorts  make  fine  borders  and  are  much  used  where  con- 
•asting  color  effects  are  desired.  For  early  bloom  the  seed  should  be 
>wn  in  cold  frames  or  in  boxes  in  the  house  early  in  the  season 
March),  but  for  summer  and  fall  bloom  the  seeds  may  be  sown  in 
Lpril  or  early  in  May  in  well-prepared  beds  in  the  open.  Seeds  sown 
i  August  will  produce  good  plants  for  winter  flowering. 

Nasturtium. —  The  large  seeds  of  the  nasturtium  require  to  be 
lanted  much  deeper  than  the  fine  seeds  of  the  petunia.  Sow  them 
n  rows  where  the  plants  are  to  grow,  placing  the  seeds  about  6  inches 
part  in  the  row  and  cover  them  about  an  inch  deep.  When  all 
>lants  are  up,  thin  so  that  they  stand  a  foot  apart  if  the  soil  is  rich ; 
f  rather  thin,  it  will  be  as  well  to  allow  them  to  stand  at  the  plant- 
ng  distance.  The  plants  should  bo  given  clean  cultivation  to  induce 
apid  growth.  If  planted  in  the  open  at  the  same  time  that  beans 
ire  planted,  very  satisfactory  results  will  follow.  For  earlier  bloom 
)lant  in  advance  of  this  date  in  hotbeds,  cold  frames,  or  window 
>oxes. 

Petunia. — While  the  petunia  grows  readily  and  rapidly  from  seeds 
sown  in  the  open  about  corn-planting  time,  earlier  bloom  can  be 
secured  by  sowing  the  seed  in  window  boxes  or  hotbeds  and  trans- 
planting the  plants  once  before  placing  them  in  the  open.  For  locali- 
ties north  of  New  York  the  most  satisfactory  method  of  handling 
these  plants  will  be  to  start  the  seeds  in  window  boxes  about  April  1, 
and  to  transfer  the  young  plants  to  the  open  when  the  weather  per- 
mits— about  the  middle  of  May.  The  seeds  are  very  small  and  should 
not  be  covered  with  earth  in  the  ordinary  way.  They  should  be  sown 
on  the  surface  and  brought  in  contact  with  the  earth  by  firming  it 
with  a  board. 

California  poppy  ( Eschscholtzia). — The  eschscholtzia  is  an  annual  of 
striking  character  both  as  regards  the  form  and  color  of  its  flowers, 
which  are  bright  and  rich  in  their  tints  of  yellow  and  orange.  The 
plants  average  about  a  foot  in  height,  have  attractive  silvery  foli- 
age, and  produce  their  large  poppy-like  flowers  quite  lavishly  from 
early  spring  until  frost.  The  seeds  of  eschscholtzia  may  be  sown  in 
window  boxes  or  in  a  hotbed  in  March,  or  in  the  open  where  the 
plants  are  to  bloom  as  soon  as  the  soil  is  in  fit  condition,  in  April  or 
May  in  the  latitude  of  New  York.  In  latitudes  south  of  New  York 
the  seeds  may  be  sown  in  the  autumn  for  early  bloom.  The  plants 
enjoy  a  rich  loam  and  should  be  allowed  about  5  or  6  inches  of  space 
in  the  row.    When  used  in  beds  they  may  be  sown  broadcast. 

Zinnia. — The  zinnia  is  easily  grown  from  seed  sown  in  the  open 
ground.  When  sown  in  April  the  plants  will  bloom  abundantly  and 
continuously  through  the  entire  season.    During  the  month  of  August 
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zinnias  are  at  their  best.  To  secure  large  flowers  and  a  profusion  »f 
bloom  the  plants  must  be  given  ample  room  for  full  developmo.'. 
as  well  as  an  abundant  supply  of  food.  Strong,  rich  soils  suit  rL- 
zinnia.  If  the  seeds  are  sown  in  a  dwelling  house  or  in  a  hotbed  v. 
March  and  the  young  plants  are  pricked  out  once  or  twice  Mm 
being  placed  in  their  permanent  situations,  more  satisfactory  pnui- 
will  be  secured  than  from  outdoor-sown  seeds  unless  equal  carp  b 
thinning  or  transplanting  is  given.  In  addition  to  their  use  in  th 
school  garden,  zinnias  can  be  used  for  groups,  beds,  borders,  ginit 
lines,  and  summer  hedges.     Their  average  height  is  1£  feet. 

LABORATORY  EXERCISES 

STUDIES  OF  SOIL. 

In  the  first  place,  the  student  may  be  told  something  aboor  ttr 
origin  of  soil.  It  can  be  explained  that  all  soil  is  the  result  of  thr 
breaking  down  of  rock  or  of  the  decomposition  of  living  matter 
The  character  of  soil  which  is  formed  in  any  particular  case  is  dvttt 
mined  by  the  kind  of  rock  which  was  broken  in  its  formation.  Fir 
instance,  the  breaking  up  of  sandstone  results  in  the  formation  of  a 
sandy  or  gravelly  soil. 

When  the  soil  is  the  result  of  the  blending  of  several  materials  it  '• 
called  a  loam,  and  the  relative  proportion  of  sand  or  clay  produce 
what  is  known  either  as  sandy  loam  or  clay  loam,  depending  upon  tit* 
predominance  of  sand  or  clay.  If  a  large  quantity  of  decompose 
vegetable  or  animal  matter  is  to  be  found  in  the  soils,  such  niatttr  <w 
called  humus.  When  humus  in  large  proportions  is  mixed  with  m»i;« 
or  clay  and  is  well  decomposed  it  forms  a  class  of  soil  called  muck. 

The  Relation  of  Soil  to  Plants. 

The  relations  which  soils  bear  to  plants  are  interesting  and  can  U 
illustrated  by  the  objects  seen  in  nature. 

In  the  first  place  the  soil  acts  as  a  mechanical  support  for  planK 
forming  a  matrix  or  mass  in  which  the  roots  become  embedded. 

Its  second  function  is  a  physiological  one,  acting  (1)  as  a  store- 
house for  water,  (2)  as  a  storehouse  for  food,  and  (3)  as  a  plan4  tr 
contain  air  in  order  to  provide  congenial  conditions  for  the  action  «>t 
the  roots. 

Soil  as  a  Storehouse  for  Water. 

As  a  storehouse  for  water  the  soil  fulfills  one  of  its  most  important 
functions,  and  from  the  standpoint  of  the  gardener  or  farmer  tb 
quantity  of  moisture  which  is  held  by  the  soil  determines  its  fit  net*  or 
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*  unfitness  for  agricultural  operations.     Soils  which  are  too  wet  are 
>t  congenial  to  the  germination  of  seeds  or  the  growth  of  plants. 

Exeroise  1. — The  effect  of  water  upon  soil  can  easily  be  Illustrated  by  plac- 
g  n  quantity  of  soil  which  is  rather  stiff  and  retentive  in  nature  in  a  pot. 
I  ant  a  few  seeds  of  beans  or  corn  in  it  to  a  depth  of  three-fourths  of  an  inch 
id  make  the  soil  thoroughly  wet  keeping  it  constantly  moist  by  the  addition 
'  water.  Under  these  conditions  it  will  be  found  that  the  seeds  germinate 
owly  If  at  all,  and  if  the  soil  is  placed  in  a  cool  rather  than  in  a  warm  room 
will  be  likely  that  germination  will  not  occur.  Too  much  water,  therefore, 
as  bad  as  too  little.  In  comparison  with  this  experiment  use  similar  soil, 
la nt  tbe  seed  as  before  indicated,  but  do  not  apply  water  In  excess,  and  note 
le  effect. 

Xzereise  2. — In  order  to  show  the  movement  of  water  in  soils,  arrange  a  series 
f  glass  tubes  or  straight  lamp  chimneys,  such  as  are  used  with  Argand  burners, 

*  shown  in  figure  3,  and  in  each  one  place  a  different  character  of  soil :  in  one. 


pure  sand;  in  another 
mixture  of  sand  and 
lay  ;  In  another,  a  sandy 
oam,  and  in  still  anoth- 
r,  some  well -decom- 
posed leaf  mold.  Tie  a 
>lece  of  thin  cloth  (mus- 
in)  over  the  small  ends 
>f  tbe  chimneys  and 
riace  soil  in  them  to  a 
mi  form  height,  prefer- 
ably up  to  the  bulge. 

Place  a  pan  under  the 
small  end  of  each  one 
if  these  receptacles,  and 
91 1  the  pan  with  water. 
Note  the  time  and  the 
distance    to    which    the 


n\ 


r^\ 


Fig.  8.— Device  showing  the  movement  of  water  in  soil. 


ffater  rises  in  each  of  the  chimneys  through  the  different  soils.  This  rise  of 
vater  through  the  soil  is  called  its  capillarity,  and  forms  one  of  the  most  impor- 
tant functions,  if  not  the  most  important  function,  of  the  soil  In  relation  to  the 
growth  of  agricultural  crops.  The  rate  at  which  the  water  rises  in  the  soil  and 
the  quantity  of  water  which  each  soil  Is  capable  of  holding  can  be  determined  by 
weighing  the  chimneys  prior  to  placing  the  water  in  the  pan  and  at  intervals  up 
to  the  time  the  soil  has  absorbed  all  that  it  will  take  up.  The  difference  in 
weight  is  the  amount  of  water  taken  up,  and  gives  an  index  of  the  water-holding 
rapacity  of  the  various  soils.  This  will  give  an  index  to  the  power  of  the  soil 
to  withstand  drought  during  the  growing  Reason. 

Plant  Foods  in  Solution. 

It  is  a  well-known  fact  that  plants  take  their  food  in  solution ;  that 
is,  in  order  to  get  food  which  comes  from  the  soil,  the  soil  must  con- 
tain more  or  less  water,  so  as  to  extract  from  the  soil  particles  the 
food  necessary  for  the  use  of  the  plant    In  very  dry  times  the  water 
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supply  is  reduced,  and  naturally  there  is  a  reduction  in  the  food  ami  • 
able  to  the  plant. 

Exercise  8. — To  prove  that  plants  take  up  food  in  solution  by  their  root*  it  _, 
only  necessary  to  place  a  rooted  cutting  in  a  bottle  containing  water,  and  &il»v-* 
one  in  a  bottle  containing  no  water.  The  one  which  has  its  roots  imioet**] 
water  will  keep  green  and  present  no  unusual  appearance,  while  the  one  »b- 
roots  are  suspended  in  the  air  will  immediately  wilt  and  die.  This  is  soflkw 
to  prove  that  the  roots  have  the  ability  to  take  up  water  ami  keep  the  pUm  - 
an  apparently  normal  condition.  If,  however,  the  plant  were  to  he  cootie  K 
for  an  indefinite  period  with  its  roots  suspended  in  water  only,  not  only  «<>l. 
there  be  little  or  no  growth,  but  it  would  Anally  die.  On  the  other  hand  if  t> 
water  were  supplied  with  the  proper  ingredients  of  plant  food  to  form  a  su-c&::- 
water  culture  the  plant  could  be  grown  and  matured  without  ever  coming  in  ^ 
tact  with  the  soil. 

Exercise  4. — To  prove  that  roots  actually  absorb  water  and  the  material*  .<«. 
tained  in  it  it  will  only  be  necessary  to  place  some  coloring  matter,  eosin  or  r*i 
Ink,  in  the  water  in  which  the  roots  of  the  plants  are  suspended.  In  a  *'*r. 
time  the  coloring  matter  will  enter  the  roots  and  be  carried  to  the  leaf  ti^n. 

changing  its  color  slightly.     A  rooted  rutting  of  Gol>i 
Redder  coleus  is  a  good  plant  for  this  test. 

Air  Essential  .to  Growth- 
Air  is  necessary  in  the  soil  in  order  to  nuv 
it  a  congenial  place  for  the  growth  of  plants. 

Ezeroise  5. — The   necessity    for   air   can    be   der>^ 
Pig.  4.-Method  of  demon-     gtrated  very  nicely  by  taking  some  ordinary  Ran. 

m^ater  if^u  °f  *"     8oil  whlcn  is  ratner  *******  *»  nature-that  la.  -- 

tains  a  considerable  percentage  of  clay — and  placing  -■> 

equal  quantity  in  each  of  two  tumblers,  as  shown  in  figure  4.    In  one.  plant  !*»»** 

of  beans  or  peas  in  the  usual  fashion,  and  in  the  other  plant  the  same  kiixi  >' 

seeds  in  the  same  way,  but  keep  the  soil  constantly  saturated  with  water,  *>  n 

there  is  a  thin  stratum  of  moisture  over  the  surface  of  the  soil.    The  seeds  in  i' 

first  tumbler  will  undoubtedly  germinate  in  a  short  time,  while  the  seeds  Id  *n. 

other  tumbler  will  require  a  longer  time  to  germinate,  and  If  the  temperature  •  • 

the  room  in  which  the  two  glasses  are  kept  is  low  the  seeds  will  rot.    The  tomt*-: 

which  contains  an  excessive  amount  of  moisture  prevents  the  access  of  air  th  ' 

is  necessary  to  the  germination  of  the  seed,  while  the  one  which  is  kept  w* 

moderately  moist  allows  a  sufficient  amount  of  air  to  come  in  contact  with  tt« 

seeds  to  insure  germination. 

Soil  and  Water  Supply. 

In  natural  soil  there  are  two  classes  of  water.    One  class  is  wat»* 
which  is  held  in  close  contact  with  the  soil  particles,  which  is  men  » 
a  film  of  water  surrounding  each  soil  particle.     That  such  a  fil:. 
exists  may  be  shown  by  dipping  a  pebble  into  a  dish  of  water  ar : 
allowing  the  water  to  drain  off.    The  pebble  will  remain  moist  for 
considerable  length  of  time,  and  if  placed  in  a  closed  receptacle  .• 
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a  similar  maimer  to  the  conditions  in  which  the  soil  particles  exist 
when  packed  closely  together  the  film  of  moisture  will  remain  upon 
the  pebble  for  a  long  time.  This  film  of  moisture  which  covers  the 
individual  particles  of  soil  is  known  as  capillary  water,  and  forms 
the  great  storehouse  of  moisture  upon  which  growing  plants  depend. 
The  water-holding  power  of  the  soil  is  in  direct  proportion  to  the 
size  of  the  soil  particles.  This  can  be  demonstrated  by  the  different 
grades  of  soil,  ranging  from  gravel  and  sandy  loam  to  a  clay  or  muck, 
which  can  be  placed  in  the  lamp  chimney  arrangement  shown  in 
figure  3.  By  placing  these  soils  separately  in  the  individual  chim- 
neys and  pouring  water  upon  them  until  they  become  thoroughly 
saturated,  the  length  of  time  required  for  each  one  to  dry  out  will 
give  an  idea  of  the  water-holding  power  or  the  retention  of  moisture 
by  these  different  qualities  of  earth.  These  same  soils  and  the  same 
apparatus  can  be  used  to  show  the  rate  of  movement  of  water  in  soils, 
as  has  already  been  suggested. 

Besides  the  class  of  water  just  described,  which  is  known  as  capil- 
lary water,  there  is  in  all  arable  soils  free  water,  which  constitutes  the 
basis  of  supply  for  springs,  wells,  and  streams.  This  water  is  not 
usually  found  close  to  the  surface  of  the  ground,  except  in  depressions 
soon  after  a  heavy  rainfall.  Each  soil,  however,  possesses  a  natural 
level  or  height  for  water  of  this  character,  determined  in  each  locality 
by  the  depth  to  which  it  is  necessary  to  dig  in  order  to  secure  a  satis- 
factory well. 

STUDIES  OF  PLANTS. 

The  observations  which  have  been  made  up  to  this  point  have  had 
for  their  object  the  illustration  of  different  functions  in  connection 
with  soil  moisture  or  plant  food.  Attention  will  now  be  directed  to 
the  consideration  of  some  of  the  simple,  yet  interesting,  features  con- 
nected with  plants  themselves. 

Seeds. 

The  seed  may  be  considered  as  the  unit  of  plant  structure  and  the 
starting  point  in  the  cycle  of  plant  life.  Seeds  are  interesting  objects, 
because  they  have  many  different  designs.  Some  are  so  made  that 
they  can  take  short  aerial  journeys — that  is,  they  are  provided  with 
wings  or  parachutes  which  carry  them  from  place  to  place.  The 
seeds  of  the  maple  are  provided  with  wings,  and  when  they  become 
detached  from  the  parent  tree  a  gentle  breeze  will  carry  them  a  con- 
siderable distance  from  the  branch  to  which  they  were  attached. 
There  are  many  forms  and  modifications  of  the  winged  seed,  as  illus- 
trated by  the  linden,  the  hornbeam,  the  elm,  and  the  pine.    These  are 
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all  common  trees  from  which  seeds  for  illustrative  purposes  can  l*- 
secured. 

Some  seeds  are  also  provided  with  parachutes  or  umbrellas  not  fnr 
protection  from  rain  and  storm,  but  for  purposes  of  locomotion.  Th* 
seeds  of  the  thistle,  the  milkweed,  and  the  dandelion — in  fact,  the  **<\- 
of  all  plants  which  have  a  cottony  growth — are  provided  for  thp^ 
aerial  journeys. 

Besides  these,  some  seeds  are  provided  with  hooked  appendage  b\ 
which  they  can  attach  themselves  to  the  clothing  of  men  or  to  the  hair 
of  animals,  so  that  they  become  transported  from  place  to  plarr. 
Other  seeds  have  hard  seed  coats,  or  shells,  which  are  covered  in  mam 
cases  by  edible  fruit.  The  fruits  are  eaten  by  birds,  but  the  seed*  are 
not  digested,  and  in  this  way  become  distributed  from  place  to  plan*. 
The  groves  of  cedars  which  are  characteristic  of  the  landscape  in 
many  sections  of  the  country,  it  will  be  noted  are  chiefly  placed  alou* 
the  lines  of  fences  or  fence  rows.  The  fruit  of  the  cedar  is  an  ediM«* 
one,  but  the  seed  is  not  digestible,  and  in  this  way  the  existence  of 
these  hedge  rows  of  cedars  is  explained.  Cherries,  grapes,  and  otln»r 
fruits  are  to  a  considerable  extent  disseminated  in  like  manner. 

The  hard  nuts  of  our  nut-bearing  trees  are  not  used  as  food  by 
birds  or  large  animals,  but  are  usually  sought  by  squirrels  and  sinali 
rodents,  which  are  in  the  habit  of  gathering  and  burying  them  iu 
various  places  or  storing  them  in  large  quantities  for  winter  u*. 
The  result  is  that  a  considerable  percentage  of  those  which  are  burieii 
in  this  manner  are  never  rediscovered  by  those  hiding  them,  and  in- 
time  nature  causes  the  hard  shell  to  crack  open,  and  the  warnith  ami 
moisture  of  the  soil  brings  the  germ  contained  in  the  kernel  into  lifr 
and  a  tree  springs  into  existence.  It  will  be  noted  that  the  nirt- 
which  were  buried  by  the  squirrels  did  not  germinate  immediate!  \ 
after  being  buried,  but  waited  until  .the  warm  weather  of  th* 
spring  came  before  they  put  forth  their  tender  shoots.  This  i>  not 
because  they  willed  it,  but  because  the  hard  outer  walls  of  the  shell 
would  not  admit  the  air  and  water  to  the  germ,  so  as  to  stimulate  it* 
growth.  It  was  necessarv  that  the  shell  be  frozen  and  broken  In 
the  action  of  the  frosts  and  the  weather  before  moisture  oould  gain 
an  entrance  to  cause  the  swelling  of  the  germ.  This  peculiarity, 
when  taken  advantage  of  commercially,  is  called  stratification.  See!- 
with  hard  shells,  such  as  cherries,  peaches,  plums,  and  the  like.  \\B\e 
to  be  stratified — that  is,  they  must  be  planted  in  the  fall  where  tb«* 
plants  are  to  grow  or  they  must  be  packed  away  in  boxes  of  sand  in 
a  position  where  they  will  freeze  and  remain  frozen  during  the  winter. 
in  order  that  they  may  germinate  the  following  spring.  If  seeds  of 
this  character  are  stored  and  kept  dry  during  the  winter  they  will  not 
germinate  if  planted  in  the  spring.    Seeds  with  thin  seed  coats,  how* 
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'er,  like  peas,  beans,  etc.,  if  treated  in  like  manner,  will  be  destroyed 
r  the  action  of  the  cold,  and  no  plants  will  result  from  planting 
lem  in  the  autumn.  Such  seeds  must,  from  the  nature  of  the  case, 
»  retained  in  a  dry  and  comparatively  warm  place  during  the  winter 
ason,  in  .order  that  their  vitality  may  not  be  destroyed. 

Seed  Planting*. 

The  method  of  planting  has  much  to  do  with  the  results.     Seeds 
hich  are  small  and  fine  must  not  be  deeply  covered  with  earth,  for,  * 
;  they  are,  the  weak  germ  which  they  contain  will  not  be  strong 
nough  to  reach  the  light  and  air.    Large  seeds,  however,  which  con- 


Fig.  5. — Device  showing  proper  depth  to  plant  seed;-. 

tain  a  considerable  quantity  of  stored  material,  as  in  the  case  of  peas 
*nd  beans,  may  be  planted  quite  deeply.  In  fact  peas,  which  do  not 
force  the  seed  leaves  out  of  the  ground  should,  for  best  results,  be 
planted  from  3  to  5  inches  in  depth,  while  beans,  which  have  a  dif- 
ferent method  of  germination,  forcing  their  seed  leaves  out  of  the 
ground,  should  not  be  planted  so  deeply,  for,  as  in  the  case  of  soils 
which  are  clayey  and  compact  in  nature,  there  will  not  be  sufficient 
]x)wer  in  the  growing  stem  of  the  bean  to  force  the  seed  leaf  from 
the  soil  and  out  into  the  light.  The  depth  of  planting,  therefore, 
must  be  regulated  by  the  habit  of  growth  of  the  plant. 

Sxereite6. — The  proper  depth  of  planting  can  be  nicely  illustrated  by  the 
device  shown  in  figure  5,  which  consists  of  two  panes  of  glass  placed  about 
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one-half  inch  apart  and  held  in  this  position  by  a  weoden  Cramer  toe  qa* 
between  the  two  panes  being  filled  with  earth  into  which  the  seeds  are  dmsp* 
and  held  against  the  glass.  Beginning  at  a  distance  of  5  inches  from  the  % 
of  the  glass,  place  a  kernel  of  corn,  on  top  of  this  place  a  layer  of  earth.  $l* 
continue  at  intervals  of  1 .  inch  until  a  series  of  seeds  rest  against  the  #s» 
from  5  inches  below  to  within  one-half  inch  of  the  surface.  Try  seed*  < 
beans  and  peas  in  like  manner  and  note  the  ability  of  the  different  aaed?  ** 
reach  the  surface  of  the  soil  when  proper  moisture  and  temperature  conditio 
are  maintained.  This  apparatus  will  give  an  idea  of  the  rate  of  germim^. 
at  different  depths  of  soil,  and  of  the  power  of  the  different  plants  to  fan* 
their  way  to  the  light 

The  panes  of  .gfess  of  which  the  device  is  constructed  should,  except  in  tte* 
of  observation,  be  kept  covered  with  dark-colored  blotting  paper  or  by  *fe«* 
of  tin  or  other  light-proof  material  to  keep  the  growing  seeds  constantly  in  ft 
dark. 

Conditions  Essential  to  Germination. 

From  what  has  been  said  in  connection  with  soil  conditions  and 
the  germination  of  seeds  it  will  be  evident  that  three  factors  at* 

absolutely  essential  to  the  germina- 
tion of  seeds:  (1)  Moisture,  w< 
in  excess  but  in  moderate  quant 
ties ;  (2)  heat  of  a  given  degree,  It 
even  if  seeds  have  a  proper  amoiiLt 
of  moisture,  if  the  texnperatur 
in  which  they  are  placed  is  t-* 
low  no  growth  will  take  place,  ami 
(3)  plants  and  seeds  must  have  air 
otherwise  they  will  not  germinate 
This  has  been  illustrated  by  the  seeds  planted  in  a  closely  packed  *<* 
soil,  which  was  mentioned  on  page  14. 

Exercise  7. — The  conditions  essential  to  germination  can  be  shown  by  potttit; 
a  quantity  of  seeds  in  a  bottle,  as  suggested  in  figure  6.  covering  tnem  "  ;  > 
an  inch  or  more  of  water,  and  then  tightly  corking  the  bottle.  Seeds  under 
these  conditions  will  be  deprived  of  air  and  will  germinate,  if  at  all,  only  *i 
a  weak,  unsatisfactory  manner.  The  skillful  farmer  or  gardener,  in  preparia: 
the  soil,  attempts  to  approach  as  closely  as  possible  the  ideal  conditions  f-r 
the  germination  of  the  seed.  He  selects  a  time  when  the  soil  la  dry,  warc- 
and  friable. 

Seed  Testing. 

The  exercise  in  seed  testing  can  be  made  to  serve  two  purpo**^ 
(1)  The  selection  or  separation  of  mixed  and  impure  seeds,  and  (2 
the  determination  of  the  number  as  well  as  the  time  required  for  th- 
germination  of  various  kinds  of  seeds.    The  percentage  of  live  seed* 
can  thus  be  learned. 


Pio.  6.— Method  of  showing  conditions  essen- 
tial to  germination. 
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8. — Select  several  sorts  of  seeds  of  large  size  which  are  distinctive  in 
character,  such  as  corn,  beans,  peas,  beets,  radishes,  and  tomatoes,  and  put 
hese  all  together;  then  allow  the  pupils  to  separate  them.    After  they  have 
separated  the  mixture  into  its  several  parts 
atfve  them  labeled  samples  put  up  in  vials  or 
packets  for  purposes  of  identification. 

SxeroiM  9. — Take  10  or  20  seeds  of  the  sort 
to  be  tested  and  place  them  between  moist 
blotters  or  folds  of  canton  flannel,  as  shown 
In  figure  7.  Place  the  device  in  a  warm 
situation  and  'see  that  it  does  not  lack 
moisture,  although  it N  must  not  be  kept  too 
wet,  otherwise  the  seed  may  rot  Observe 
the  condition  of  the  seeds  every  twenty- 
four  hours.  When  all  viable  seeds  have 
germinated,  take  account  of  the  whole,  and 
determine  the  percentage  of  those  which 
have  grown. 

Exercise  10. — Make  sketches  of  the  seeds  of 
beans,  peas,  and  squashes  twenty-four  hours 
after  placing  them  in  the  germlnator,  and  similarly  after  the  lapse  of  forty-eight, 
sixty- four,  and  seventy-two  hours. 


Pio.  7.— Device  for  seed  testing. 


STUDIES  OF  BOOTS. 

The  roots  of  plants  subserve  two  important  offices:  (1)  They  act 
as  a  .mechanical  anchorage  to  the  plant,  holding  it  firmly  in  the 
soil,  and  (2)  as  a  mouth  through  which  the  crude  plant  foods  of  the 
soil  are  taken  up  by  the  plant.  That  the  roots  of  plants  serve  as  a 
mechanical  anchorage  is  evident  from  the  ability  of  trees  with  tall 
trunks  and  broad  spreading  branches  to  withstand  heavy  winds. 

That  roots  act  as  a  means  for  gather- 
ing food  can  only  be  shown  in  an  indirect 
wav. 

Exercise  11. — To  prove  that  roots  take  up  sub- 
stances in  solution,  take  two  bottles,  and  place 
In  each  a  rooted  cutting  or  a  branch  of  some 
plant,  such  as  tradescantia,  which  will  quickly 
throw  out  roots.  In  one  of  the  bottles  place 
a  few  grains  of  saltpeter,  and  in  the  other  a  few 
grains  of  common  salt,  and  note  the  effect  on 
the  plants. 

Exercise  12. — The  necessity  for  air  for  the  de- 
velopment of  roots  can  be  demonstrated  by  using 
two  bottles  similar  to  those  shown  in  figure  8. 
After  filling  them  two-thirds  full  of  water,  place 
a  cutting  of  coleus,  geranium,  or  tradescantia  in  the  receptacles,  as  indicated, 
but  over  the  surface  of  the  water  in  one  bottle  pour  a  thin  layer  of  oil — castor 
oil  or  sweet  oil — and  observe  the  behavior  of  the  cuttings. 


Pio.  8.— Arrangement  for  showing 
the  effect  of  the  exclusion  of  air 
on  plant  growth. 
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Exercise  18. — To  show  that  roots  increase  in  length,  and  to  see  where  ti? 
growth  occurs,  place  some  kernels  of  corn  or  other  large  seeds  between  fir 
folds  of  a  piece  of  wet  cloth.  Keep  the  cloth  wet  till  the  seeds  have  sprout* 
and  the  young  plants  have  roots  2  or  3  inches  long.  Have  at  hand  two  \mrye*  xi 
glass  about  5  by  8  inches,  a  piece  of  cloth  a  little  longer  than  the  width  of  tfe* 
glass  and  about  3  inches  wide,  a  spool  of  dark-colored  thread,  and  a  aha  Ho*  jci 
or  dish.  Lay  one  pane  of  glass  in  the  pan,  letting  one  end  rest  on  the  tani>- 
and  the  other  on  the  opposite  edge  of  the  pan  (fig.  9).  Wet  the  cloth  iV 
spread  it  on  the  glass.  Take  one  of  the  sprouted  seeds,  lay  it  on  the  cloth.  i> 
pieces  of  thread  around  the  roots  at  intervals  of  one-fourth  inch  (tie  carefully  «■ 
that  the  roots  will  not  be  injured)  ;  place  the  second  pane  of  glass  over  tl- 
roots,  slipping  in  a  sliver  of  wood  to  prevent  crushing  them,  and  letting  tfe? 
upper  edge  of  this  glass  come  just  below  the  seed.  Fold  the  corners  of  the  cteii 
about  the  seed,  put  half  an  inch  of  water  in  the  pan,  and  leave  for  deveJopniefii 
A  day  or  two  will  show  conclusively  that  the  lengthening  takes  place  at  the  ti;> 
only.  Has  this  fact  any  bearing  on  the  relation  of  soil  texture  to  root  devekv 
ment?    The  soft,  tender  root  tips  will  force  their  way  through  a  mellow  *>H 

with  greater  ease  and  rapWin 
than  through  a  hard  soli.  an<f 
the  more  rapid  the  root  grwtb 
the  more  rapid  the  develofm»<-u 
of  the  plant  Here  is  the  les- 
son of  deep  plowing  and  tbor 
ough  breaking  and  pulverizing 
of  the  soil  before  the  crop  im- 
planted. 

STTJDLBS  OF  STZMB. 

The  steins  of  plant*  an*  of 
interest  in  several  respects 

Pio  O.-Device  for  measuring  root  growth.  ^  ^^  of  krge  ^^  ^ 

of  value  commercially,  because  they  are  the  source  from  whirL 
material  for  construction  is  derived.  The  stems  of  certain  plants 
together  with  their  leaves,  form  a  part  of  the  food  for  many  domestic 
animals.  The  stems  of  tall-growing  plants,  such  as  trees,  form  the 
main  framework  of  the  plants.  The  outer  portion  of  the  stems  of  o;ir 
broad-leaved  trees,  together  with  the  inner  layer  of  the  bark,  foru» 
passages  or  canals  through  which  the  food  of  the  plant  is  pay^i 
from  the  roots  to  the  leaves  or  from  the  leaves  to  the  various  organs 
of  the  plant. 

Exerciie  14.— That  the  roots  pump  up  moisture  from  the  soil  and  force  it 
up  through  the  stem  can  be  demonstrated  by  severing  the  stem  of  a  geranium 
3  or  4  Inches  from  the  surface  of  the  soil,  placing  over  the  cut  eud  of  the  stem 
a  short  section  of  soft  rubber  hose  and  in  the  other  end  inserting  a  smalt-tonf 
glass  tube  several  inches  long,  and  keeping  the  root  of  the  plant  normal  t>? 
supplying  it  with  water.  Note  what  happens  inside  the  glass  tube,  making 
observations  every  few  hours. 
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STUDIES  OF  LEAVES. 

The  leaves  are  the  workshop  of  the  plant.  In  them,  under  the 
>rmal  conditions  of  nature,  wonderful  transformations  take  place, 
lie  materials  supplied  by  the  root  are  here  combined  with  materials 
ken  from  the  air.  under  the  influence  of  sunshine,  into  materials 
hich  give  the  tints  to  the  flowers,  the  flavor  to  the  fruit,  and  the 
reetness  to  sugar.  These  intricate  and  complex  operations  can  not 
»  demonstrated  in  a  simple  way,  but  that  sunlight  is  a  factor  in  the 
fe  of  the  plant  can  easily  be  demonstrated. 


15. — Plant  two  pots  with  corn.  Place  one  In  a  window  where  it  may 
sike  a  normal  growth.  Give  the  other  the  same  temperature  and  the  same 
rtention  as  regards  watering,  but  place  it  under  a  paper  cone  or  box  through 
hich  light  can  not  penetrate.  Contrast  the  appearance  of  the  two  sets  of  plants 
*own  under  these  conditions.  After  the  plants 
mler  the  cone  or  box  have  attained  a  height  of 

or  3  inches,  remove  the  covering  and  note 
lint  takes  place  when  the  pot  is  placed  in  full 
mshine. 

The  leaves  of  the  plant  throw  off  the  excess  mois- 
ire  supplied  by  the  roots. 

Exercise  16. — That  moisture  is  thrown  off  by 
le  leaves  of  growing  plants  can  easily  be  demon- 
trated,    as    indicated    in    figure    10.    by    placing 

cardboard  around  the  stem  of  a  thrifty  nastur- 
ium.  bean,  or  corn  plant,  and  confining  the  leaves 
f  the  plant  under  an  inverted  glass.  A  tumbler 
ill  answer  for  small  plants  and  a  fruit  jar  for 
lrger  ones. 


STUDIES  OF  CUTTINGS.  Fig.  10.— Tumblers  And  card- 

board showing  that  moisture 

Plants  increase  normally  by  seeds,  stolons,  tethrownoffbytheii»yesof 
>r   root   sprouts.     These   natural   processes 

ubserve  the  necessities  of  nature  in  providing  a  succession  of  vege- 
ation  upon  the  earth.  For  man's  uses,  however,  it  is  desirable 
or  many  purposes  that  there  be  large  numbers  of  plants  which  are 
imilar  in  the  character  of  their  growth  or  which  produce  fruits 
»r  flowers  that  are  alike.  Plants  in  nature  conform  to  these  require- 
nents  in  part  only.  It  therefore  becomes  necessary  to  use  methods 
for  increasing  certain  plants  which  will  insure  uniformity.  The 
•eproduction  of  plants  by  cuttings  is  one  of  the  methods  employed  to 
iccomplish  this  result. 

A  cutting  is  a  detached  portion  of  a  plant  inserted  in  soil  or 
water  for  the  purpose  of  reproducing  a  plant  with  characters  like 
:hat  from  which  the  cutting  was  taken.    There  are  several  types  of 
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cuttings,  such  as  herbaceous  cuttings,  those  made  from  the  soft  £r<  t 
mg  wood,  and  hard- wood  cuttings,  made  from  the  growth  of  the  ^i 
son  after  the  growing  period  is  past  and  the  wood  has  ben 
matured.  Grapes,  currants,  privet,  and  plants  of  that  character  .- 
readily  increased  from  hard- wood  cuttings  of  this  nature.  Lea- 
of  plants,  such  as  the  begonia  and  hoya  (wax  plant) ,  are  largely  *> 
to  increase  their  kind. 

Hard-wood  Cuttings. 

Simple  cuttings. — The  most  common  form  of  hardwood  cutting . 
that  usually  employed  in  propagating  the  grape  and  currant  *'„■ 
11,  a).     Such  a  cutting  consists  of  a  straight  portion  of  a  shoot  ■■ 


Fio.  11.- 


a,  simple  cutting;   b,  heel  cutting;    c,  mallet  cutting;   4,  rfnti< 

cutting. 


cane,  nearly  uniform  in  size  throughout,  and  containing  two  or  nn>~ 
buds.  At  the  lower  end  it  is  usually  cut  off  just  below  a  bud,  beet- 
roots develop  most  readily  from  the  joints.  At  the  top  the  cut  i? 
usually  made  at  some  distance  above  the  highest  bud. 

Sxeroiie  17.— Make  simple  cuttings. 

Heel  cuttings. — A  cutting  of  the  heel  form  (fig.  11,  6)  consists  of  tiw 
lower  portion  of  a  branch  containing  two  or  more  buds,  cut  from  t-'i" 
parent  branch  in  such  a  manner  as  to  carry  with  it  a  small  portion  ^ 
that  branch,  forming  the  so-called  "  heel." 

Exerciie  18. — Make  heel  cuttings. 
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Mallet  cutting!.  — A  cutting  of  mallet  form  is  produced  bj  severing 
the  parent  branch  above  and  below  a  shoot,  so  as  to  leave  a  section  of 
it  on  the  base  of  the  cutting  (fig.  11,  c). 

Kurcu*  IB. — .Make  mallet  cuttings. 

The  principal  advantage  in  the  use  of  heel  cuttings  and  mallet  cut- 
tings ties  in  the  greater  certainty  of  developing  roots.    The  principal 
drawback  is  that  only  one  cutting 
can     be     made     from     each     lateral 
branch. 

Single-eye  cuttings. — When  it  is  de- 
sired to  make  the  largest  possible 
number  of  cuttings  from  a  limited 
supply  of  wood,  cuttings  are  made 
containing  but  one  bud  each  (fig. 
11,  d).    Such  cuttings  are  commonly 

,  ',  ,  ,  ~..     ...  ,        I  Fie.  1!.-Cntttag  set  Intranet 

started  under  glass  with  bottom  heat, 

either  in  greenhouse  or  hotbed.     They  may  be  set  either  in  hori- 
zontal position,  with  the  bud  on  the  upper  side,  or  perpendicu- 
larly.    In  either  case  the  bud  is  placed  about  an  inch  below  the  sur- 
face, preferably  in  clean  sand,  which  should 
be  kept  uniformly  moist. 

Treatment  of  hard-wood  cuttings. — Cuttings 
are  usually  made  with  two  or  more  buds. 
The  cuttings  are  made  while  the  wood  is  dor- 
mant during  the  autumn  or  early  winter.  As 
fast  as  made,  the  cuttings  are  tied  in  bundles 
of  25  or  50,  with  butts  all  one  way,  and  are 
buried  bottom  end  up  in  a  trench,  being  cov- 
ered to  a  depth  of  2  to  6  inches  with  sand  or 
mellow  soil.  This  protects  the  top  buds  from 
freezing  and  gives  the  butts  the  benefit  of  the 
warmth  of  the  sun  in  the  spring,  thus  stimu- 
lating root  development.  Cuttings  may  also 
be  kept  over  winter  in  a  cool  cellar,  buried  in 
sand,  sawdust,  or  moss. 

The  following  spring  the  bundles  are  taken 
fig.  lB.-L.jf^ciitting-pwt  up  &nA  the  cuttings  set  about  3  inches  apart, 
with  only  the  topmost  bud  or  buds  above  the 
surface  of  the  ground  (fig.  12).  The  soil  is  then  replaced  and  thor- 
oughly packed.  In  planting,  the  cuttings  should  be  exposed  to  light 
and  air  as  little  as  possible. 


Herbaceous  or  Soft-wood  Cutting*. 

This  class  of  cuttings  is  exemplified  in  the  "  slips  "  used  to  increa.-* 
the  numbers  of  house  plants.  Many  greenhouse  plants,  including 
roses,  carnations,  geraniums,  chrysanthemums,  fuchsias,  begonia.-,  and 


Fig.  14. —  Leaf  c-ittliijc — whole  Inf. 

the  like,  are  propagated  by  soft-wood  cuttings.    One  of  the  chief 
advantages  of  this  method  of  propagation  is  that  it  can  be  employe-: 
in  the  winter  under  glass. 
Herbaceous  cuttings  may  be  made  from  the  leaf  or  stem. 

Leaf  cutting*. — These  air 
commonly  employed  in  multi- 
plying hoyas  (wax  plsnt- 
begonias,  and  other  plans- 
having  thick  fleshy  leaves  eon 
taining  a  large  quantity  of 
plant  food  either  in  the  body 
of  the  leaf  or  its  larger  nln. 
Such  cuttings  may  be  nmt 
from  parts  of  a  leaf  (fig.  131. 
or  a  whole  leaf  may  be  em- 
ployed (fig.  14).  In  either 
case  a  leaf  which  has  reached 
its  full  development  and  is  in 
a  vigorous,  healthy  condition 


Stem  catting*. — A  stem  cutting,  or  "  slip,"  is  a  portion  of  a  branch 
containing  two  or  more  nodes,  with  leaves  attached  (fig.  IS).  Srem 
cuttings  of  coleus,  geranium,  and  allied  plants  strike  root  very  freely 
As  a  general  rule,  in  preparing  slips  the  leaf  area  should  be  reduced 


a  minimum  in  order  to  lessen  evaporation  of  the  moisture  contained 
the  cutting,  and  thus  prevent  wilting. 

Tuber  Cutting*  and  Root  Cutting*. 

Tuber  cuttings. — Tubers  (fig.  16)  are  thickened  portions  of  either 

ots  or  stems  in  which  starch  is  stored.     Irish  and  sweet  potatoes 

c  familiar  illustrations  of  tubers.     Roots 

j    not  commonly  arise   from  the  tubers 

leinselves,  but  from  the  bases  of  young 

loots    or   sprouts.      When    these    sprouts 

ive  developed  roots,  they  may  be  removed 

■oin   the  tuber  cutting  and  planted  inde- 

.Mielently.  when  the  cutting  will  then  send 

it    new*  sprouts.     This  practice   is  some-     Fw-1«--*  tDb«-ir*h  potato. 

mes  employed  with  new  varieties  of  Irish  potatoes  in  order  to  secure 

maximum  yield  from  a  small  stock  of  seed  potatoes. 

In  cutting  Irish  potatoes,  there  should  be  at  least  one  eye  on  each 

iece;  but  in  cutting  such  roots  as  sweet  potatoes  and  dahlias,  which 

ave  no  eyes,  it  is  only  necessary  that  each  piece  should  have  upon  it 
portion  of  the  skin  or  epidermis  from  which  adventitious  buds 

lay  develop. 
Tuber  cuttings  may  be  planted  in  hotbeds  for  the  production  of 

prouts  or  sets,  which  are  then  removed  to  be  set  in  the  field  or  gar- 
den, or,  as  is  customary 
with  Irish  potatoes,  the  cut- 
tings may  be  planted  in  fur- 
rows in  the  field  or  plot 
which  is  to  produce  the  crop. 
Xxerolis  20.  — Make  nod  plant 
tuber    cuttings    of    Irish     jiotii- 

Root  outtingi. — Short  cut- 
tings of  the  roots  may  be 
i>i'd  in  the  propagation  of  many  plants,  especially  those  which  show 
natural  tendency  to  sucker.  Rootstocks  (fig.  17)  of  Johnson  grass, 
Bermuda  grass,  and  some  other  grasses  can  be  cut  into  short  pieces 
md  used  in  setting  fields  to  grass.  With  root  cuttings  of  many  plants 
>ottom  heat  is  useful,  but  root  cuttings  of  the  blackberry  do  well  with 
iriliiinry  outdoor  treatment. 

Horse-radish  is  almost  universally  propagated  by  root  cuttings, 
Fhe  small  lateral  roots  may  be  cut  into  pieces  3  inches  in  length  and 


no.  17.— A  rootatock. 


planted.  Care  should  be  taken  to  place  them  in  the  j 
horizontally  or  right  end  up.  In  order  to  avoid  mistakes  in  pli.v 
the  roots  in  the  ground,  cuttings  may  be  made  with  a  slanting  on , 
the  base  and  a  square  cut  at  the  top. 

Facilities  for  Booting  Cutting*. 
In  order  to  successfully  root  cuttings  of  coleus,  geraniums,  fiich-. 
roses,  and  begonias  in  the  schoolroom  it  will  be  an  advantag*  v 
have  a  broad  window  box  constructed  somewhat  as  follows:  W..', 
a  frame  about  15  inches  wide,  6  inches  high  at  one  side  and  : 
inches  high  at  the  other,  and  as  long  as  the  width  of  the  *.*. 
dow  in  which  it  is  to  be  used.  Place  a  tight  bottom  in  r 
frame,  thus  making  a  box  similar  to  that  shown  in  figure  '.• 
Provide  3  or  4  holes  one-half  inch  in  diameter  in  the  bottom  of  iy 
box  to  allow  the  escape  i' 
any  excess  moisture.  Pii- 
about  one  inch  of  bn*< 
pots,  coarse  gravel,  or  cid- 
ers in  the  bottom  of  the  t>  i 
and  on  top  of  these  ply 
a  layer  of  clean  sand  fe- 
from  clay  or  decaying  rc 
ganic  matter,  about  2j  to 
inches  thick.  Over  the  l< . 
place  panes  of  glass.  *■  i 
to  make  a  close  but  «• - 
lighted  chamber  within  i! 
frame.  Place  the  soft  <<i 
tings  in  this  frame.  '■'■ 
using  care  in  watering  »■ 
providing  ventilation  ' 
the  partial  removal  of  v 
glass   as    necessity    WQUir- 

Fjci.  IB.— Frame  for  rooting  cutting*.  °     -  ,  t 

under  such  treatment.  u-' 
results  should  follow.  Some  experience  will  be  necessary  to  sum- 
fully  root  plants  even  with  this  device,  but  much  better  results  ma;  '■ 
expected  than  without  it. 

STUDIES  Or  GRAFTS. 
Were  all  forms  of  the  art  of  grafting  and  budding  to  be  taken  fn* 
the  horticulturists  to-day,  commercial  fruit  growing  in  its  high  «.. 
of  perfection  would  decay  with  the  orchards  now  standing. 


A  scion  is  a  portion  cut  from  a  plant  to  be  inserted  upon  anoth 
(or  the  same)  plant,  with  the  intention  that  it  shall  grow.     Exit; 
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ar  herbaceous  grafting,  the  wood  for  scions  should  be  taken  while 

i    a    dormant  or  resting  condition.     The  time  usually  considered 

est      is     after     the     leaves     have 

alien,    but    before    severe    freez- 

tig    begins.     The  scions  are  tied 

n    bunches   and    buried    in    moist 

and,   where  they   will   not   freeze 

nd   yet  will  be  kept  cold  enough 

o     prevent     growth.       Good     re- 

ults    often    follow    cutting   scions 

n    the    spring   just    before    or    at 

he     time    the    grafting    is    to    be 

lone.      If    cleft    grafting    is    the 

tyle  to  be  employed,  this  practice 

Tequently  gives  good  results,  but 

he    cutting    of    scions    for    whip 

grafting  is  not  desirable  at  this  season,  as  not  enough  time  is  given 

'or  a  proper  union  to  take  place  before  planting  time  in  the  spring. 


The  stock  is  the  plant  or  part 
of  a  plant  upon  which  or  into 
which  the  bud  or  scion  is  inserted. 
For  best  results  in  grafting  it  is 
essential  that  the  stock  be  in  an 
active  condition,  or  so  that  active 
growth  can  be  quickly  brought 
about. 

Oleft  Grafting. 

The  cleft  style  of  graft  is  partic- 
ularly adapted  to  large  trees  when 
for  any  reason  it  becomes  neces- 
sary to  change  the  variety. 
Branches  too  large  to  be  worked  by 
other  methods  can  be  cleft  grafted. 
ExsroUe  II. — To  make  a  cleft  graft  se- 
lect .1  branch  1  or  1)  Inches  In  diameter 
and  sever  It  with  a  saw.  Care  should  be  taken  that  the  hark  be  not  loosened 
from  an;  portion  of  tbe  stub.  Split  the  exposed  end  with  a  broad  thin  chisel  or 
grafting  tool  (flg.  19).  Then  with  a  wedge  or  the  wedge-shnped  prong  at  the 
end  of  the  grafting  tool  spread  the  cleft  so  that  tbe  scion  (flg.  20,  o)  may  be 
Inserted  (flg.  20,  b). 
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stork  and  scion. 


The  scion   should  consist  of  a  portion  of  the  previous    Beoson"*-  (troinli  —    I 
should  be  long  enough  to  have  two  or  three  buds.     The  lower  end  of  lap  * 
which  Is  to  be  Inserted  into  the  cleft,  should  be  cut  Into  tbe  shape  of  a  mil? 
lunlng  the  outer  edge  thicker  than  the  other    (flg,  21).      In   general.  H  >  . 
good  plan  to  cut  the  scion  so  Unit  the  lowest  bod  will  come  just  at  the  a* 
thin  wedge  (  ng.  20,  a >  In  order  that  lb  will  be  near  tbe  top  of  the  stock.    TV  t-. 
vantage  of  cutting  the  wedge  thicker  on   one  side  is  Illustrated   In   new  . 
which  shows  bow  tbe  pressure  of  tbe   stock   ta  bnxc 
upon    the   outer   growing   parts   of   botb    scion   and   *n 
whereas  were  the  scion  thicker  on  tbe  Inner  side  the  ••■ 
dltions  would  be  reversed  and  tbe  death  of  the  m-tou  ww-' 
follow. 

The  Importance  of  having  an  Intimate  counectlon  benrm 
tbe  growing  tissues  of  botb  scion  mid  stock  can  not  he  ■>» 
strongly  emphasised,  for  upou  this  alone  tbe  snore**  c 
grafting  depends.  To  make  this  contact  of  tbe  gnw  :.; 
portions  doubly  certain,  tbe  scion  Is  often  set  at  a  *li£' 
angle  with  tbe  stock  Into  which  it  Is  Inserted  in  order  to  cause  tbe  giwvUc 
imrtloim  of  the  two  to  cross. 

After  tbe  scions  have  been  set,  the  operation  of  cleft  grafting  la  completnl  h 
covering  nil  cut  surfaces  with  a  layer  of  grafting  wat. 

Whip  Grafting. 
The  style  known  as  whip  grafting  is  the  one  almost   universalis 
used  in  root  grafting.     Tt  has  the  advantage  of  being  well  adapted 
to  small  plants  only  1  or  2  years 
of  age,  as  well  as  the  other  impor- 
tant consideration  that  it  can  be 
done  indoors  during  the  compara- 
tive leisure  of  winter. 

Kxerclu  88. — To  make  a  whip  graft 
cut  the  stock  off  diagonally — one  long 
smooth  cut  with  a  sharp  knife,  leaving 
about  three-fourths  of  an  Inch  of  cut 
surface,  ns  shown  In  figure  22,  o. 
I'liice  the  knife  about  one-third  of  the 
distance  from  the  end  of  the  cut  sur- 
face, at  right  angles  to  tbe  cut.  and 
spilt  the  stock  In  the  direction  of  Its 
long  axis.  Cut  tbe  lower  end  of  tbe 
scion  In  like  manner  (flg.  22,  a  and  6). 
and  when  the  two  parts  are  forced  to- 
gether, as  shown  in  figure  22.  c,  the  cut 
surfaces  will  lit  neatly,  and  otic  will 
nearly  cover  the  other  if  tbe  scion  and 
stock  are  of  the  same  size.  A  difference 
In  diameter  of  tbe  two  parts  to  be  united  may  be  disregarded  unless  it  be  t.» 
grout.  After  the  scion  and  stock  have  been  locked  together  they  should  !* 
wrapped  with  flieor  six  lurns  of  waxed  cotton  to  hold  tbe  parts  firmly. 

While  top  grafting  may  be  done  in  this  way,  it  is  in  root  graftinf 
that  the  whip  graft  finds  its  distinctive  field.     When  the  roots  are  rat 
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o  lengths  of  from  2  to  5  or  6  inches  to  be  used  as  stocks,  the  opera- 
n  is  known  as  piece-root  grafting.  Sometimes  the  entire  root  is 
id. 

The  roots  are  dug  and  the  scions  are  cut  in  the  autumn  and  stored. 
le  work  of  grafting  may  be  done  during  the  winter  months.  When 
p  operation  has  been  completed  the  grafts  are  packed  away  in  moss. 
wdust,  or  sand,  in  a  cool  cellar,  to  remain  until  spring.  It  is  impor- 
tit  that  the  place  of  storage  be  cool,  else  the  grafts  may  start  into 
owth  and  be  ruined,  or  heating  and  rotting  may  occur.  If  the  tem- 
?rature  is  kept  low — not  above  40°  F. — there  will  be  no  growth 
cept  callousing  and  the  knitting  together  of  stock  and  scion. 
In  ordinary  propagation  by  means  of  whip  grafts,  the  scion  is  cut 
ith  about  three  buds,  the  stock  being  nearly  as  long  as  the  scion, 
he  grafted  plant  is  so  set  as  to  bring  the  union  of  stock  and  scion 
»low  the  surface  of  the  ground. 

When  whip  grafting  is  employed  above  ground  the  wound  must  be 
rotected,  as  in  cleft  grafting,  either  with  a  mass  of  grafting  wax  or 
bandage  of  waxed  muslin. 

Grafting  Wax. 

A  good  grafting  wax  may  be  made  of  the  following  ingredients: 
iesin,  4  parts;  beeswax,  2  parts;  tallow  or  linseed  oil,  1  part — by 
/eight.  If  a  harder  wax  is  needed,  5  parts  of  resin  and  2£  of  bees- 
rax  may  be  used  with  1  part  of  tallow. 

The  resin  and  beeswax  should  be  broken  up  fine  and  melted  together 
vith  the  tallow.  When  thoroughly  melted  the  liquid  should  be 
>oiired  into  a  vessel  of  cold  water.  As  soon  as  it  becomes  hard 
>nough  to  handle  it  should  be  taken  out  and  pulled  and  worked  until 
t  becomes  tough  and  has  the  color  of  very  light-colored  manila  paper. 
If  the  wax  is  applied  by  hand,  the  hands  should  be  well  greased,  tal- 
iow  being  the  best  material  for  this  purpose.  The  wax  may  be 
applied  hot  with  a  brush,  but  care  is  necessary  in  order  to  avoid 
injury. 

The  wax  should  be  spread  carefully  over  all  cut  or  exposed  surfaces 
mid  pressed  closely,  so  that  upon  cooling  it  will  form  a  sleek  coating 
impenetrable  to  air  or  moisture. 

Waxed  string  may  be  prepared  by  putting  a  ball  of  No.  18  knitting 
cotton  into  a  kettle  of  melted  grafting  wax.  In  five  minutes  it  will 
he  thoroughly  saturated,  after  which  it  will  remain  in  condition  for 
use  indefinitely. 

STUDIES  OF  BUDDING. 

There  are  numerous  styles  of  budding,  but  only  the  one  in  most 
common  use  will  be  described  here.  Budding  is  one  of  the  most 
economical  forms  of  artificial  reproduction,  and  each  year  witnesses 
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its  more  general  use.  Some  nurserymen  go  so  far  as  to  use  it  *• ; 
substitute  for  all  modes  of  grafting  save  whip  grafting  in  the  piv  -. 
gation  of  the  dwarf  pear.  Budding  is  economical  in 
the  amount  of  wood  used  from  which  to  take  buds.  Ill 
this  method  a  single  bud  does  the  work  of  the  three  or 
more  upon  the  scion  used  in  grafting.  But  while  it  is 
economical  of  wood,  it  is  expensive  in  the  use  of  stocks, 
a  seedling  being  required  for  each  tree,  while,  with  the 
piece-root  system  of  grafting,  two,  three,  or  more  stocks 
can  be  made  from  a  single  seedling. 

The  operation  of  budding  is  simple,  and  can  be  done 
with  great  speed  by  expert  budders.  The  expense  of 
the  operation  is,  therefore,  not  more  than  that  of  whip 
grafting,  although  the  work  has  usually  to  be  done  in 
July,  August,  or  early  September.  The  usual  plan 
is  for  a  man  to  set  the  buds  and  a  boy  to  follow 
closely  and  do  the  tying. 

The  Bud. 


xtn 


The  bud  should  be  taken  from  wood  of  the  present 
season's  growth.     Since  the  work  of  budding  is  done 
during  the  season  of  active  growth,  the  bud  sticks  are 
prepared  so  that  the  petiole  or  stem  of  each  leaf  is  left  attached  to  Sen- 
as a  handle  to  aid  in  pushing  the  bud.  home  when  inserting  it  ben^a- 

the  bark  of  the  stock.    This  is  what    is  usual! 

called  a  shield  bud,  and  is  cut  so  that  a  small  p  r 

tion  of  the  woody  tissue  of  the  branch  is  renios.  . 

with  the  bud.    A  bud  stick  is  shown  in  figure  - 

The  operation  of  cutting  the  bud  is  illustrated  :: 

figure  24. 

The  Stock. 


The  stock  for  budd :: 
should  be  at  least  as  thick  i- 
an  ordinary  lead  pencil.  With  the  apple  and  p»^r 
a  second  season's  growth  will  be  necessary  to  devoid 
this  size,  while  with  the  peach  a  single  season  v. 
suffice;  hence,  peach  stocks  can  be  budded  the  -a:.- 

Pl°'  ^'iSS1*111*  ***  season  the  pits  are  planted.    Consequently  the  jh-u 

is  left  until  as  late  in  the  season  as  is  practical 

in  order  to  obtain  stocks  of  suitable  size.     The  height  at  which  b*w- 

are  inserted  varies  with  the  operator.    In  general,  the  nearer  t!. 

ground  the  better. 
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—To  bud  a  plant,  make  a  cut  for  the  reception  of  the  bud  In  the 
shape  of  a  letter  T  (fig.  28,  o).  Usually  the  crosscut  In  not  quite  tit  right  angles 
with  the  body  of  the  tree,  and  the  ntein 
to  the  T  starts  at  the  crosscut  and 
extends  toward  the  root  for  an  Inch  or 
more.  Loosen  the  flaps  of  bark  caused 
by  the  intersection  of  tbe  two  cuts  (fig. 
25.  6)  with  tbe  Ivory  beel  of  the  budding 
knife,  grasp  the  bud  by  the  leaf  stem  as 
n  handle,  insert  it  under  tbe  flaps  and 
push  It  firmly  In  place  until  its  cut  sur- 
face is  entirely  In  contact  with  tbe  peeled 
body  of  the  stock  (fig.  26.  a).  Tie  a 
ligature  tightly  about  it  above  and  below 
tbe  bud,  to  hold  It  In  place  until  a  union 
shall  be  formed  (fig.  26,  0).  Bands  of 
raffia  or  wrapping  cotton,  about  10  to  12 
Inches  long,  make  a  most  convenient  fl 
tying  material.  As  soon  as  the  buds 
have  united  wltb  the  stock  the  ligature 

Should  be   CUt   In   order   to   prevent   gir-  Fia.«>— Budding  PrepariiiK  the  rtoek. 

dllng  tbe  stock.    This  done,  the  opera- 
tion is  complete  until  the  following  spring,  when  all  the  trees  In  which  tbe  buds 
have  "taken"  should  have  the  top  cutoff  just  above  the  bud  (fig.  20,  c). 

WINDOW  BOXES  FOE  SCHOOLROOMS. 

Because  of  the  conditions  which  prevail  in  a  schoolroom,  window 
boxes  must  be  made  comparatively  deep  and  must  contain  a  larger 
quantity  of  soil  than  is  commonly  necessary  for  the  growth  of  plants 
in  greenhouses  in  order  that  the  adverse  conditions  may  in  part  be 
counteracted.  Boxes  intended  for  window  gardens  should  therefore 
be  made  at  least  6  to  8  inches  in  depth,  should  be  rather  broad,  and 
of  a  length  to  conform  to  the  window  opening.  The  soil  should  be 
rich  garden  loam  or  a  compost  consisting  of  rotted  sods  and  stable 
manure  thoroughly  mixed  together  and  screened  through  a  screen 
with  at  least  a  half-inch  mesh. 

Before  filling  the  box  a  layer  of  broken  pots,  or  coarse  gravel,  or 
clinkers  from  the  ash  heap  should  lie  placed  over  the  bottom  of  th« 
box  to  the  depth  of  1  inch.  If  the  box  is  made  air-tight,  holes  should 
be  provided  in  the  bottom,  in  order  that  any  excess  of  moisture  which 
comes  from  watering  the  plants  may  escape  from  the  bottom.  After 
placing  this  drainage  material  in  the  bottom  of  the  box  fill  it  to 
within  1  inch  of  the  top  with  the  soil  above  described.  Window 
boxes  which  are  to  be  used  for  propagating  plants  from  cuttings 
Deed  not  be  more  than  C  inches  deep,  and  should  have  the  drainage 
material  above  mentioned,  with  about  3  inches  of  clean  sand  placed 
over  the  clinkers. 

The  cuttings  may  then  he  prepared  as  suggested  and  planted  in 
rows  about  3  inches  apart,  with  the  ends  of  the  cuttings  tnsc 
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1  inch  deep  in  the  sand.  Thoroughly  moisten  the  sand  after  pl&citf 
the  cuttings  in  position,  and  cover  the  box  for  twenty-four  hoar>  wstk 
an  old  newspaper.  After  that  time  replace  the  newspaper  by  pu» 
of  glass,  which  should  themselves  be  shaded  by  a  single  sheet  of  i*r«- 
paper  when  the  sun  is  too  intense.  Remove  the  shade  when  thf  do- 
does not  shine  directly  on  the  plants,  and  if  moisture  conden*-- 1 
any  considerable  extent  upon  the  glass,  lift  or  partly  remove  uV 
glass  so  as  to.give  ventilation,  but  do  not  allow  the  cuttings  i>r  iV 
sand  to  become  dry. 

Plants  to  be  used  in  window  boxes  can  be  grown- from  seed*  **■ 
in  4-inch  pots,  prepared  somewhat  as  follows:  Place  a  layer  <-l 
broken  pots,  gravel,  or  clinkers  in  the_  bottom  of  the  pot,  and  « 
top  of  this  fill  the  y*  •■ 
within  about  an  inch  <4 
the  surface  with  a  ««■ 
post  similar  to  thai  nc 
gested  for  filling  wind>-« 
boxes.  If  the  seeds  to  f» 
sown  are  small  and  (ii.- 
like  the  begonia.  spritU 
a  thin  layer  of  sand  ovr 
the  surface  of  the  soil  a 
the  pot  and  sow  the  *p'- 
in  the  sand.  Moisten  tii 
earth  by  setting  the  p>' 
for  a  minute  in  a  re- 
ceptacle which  contour 
water  of  sufficient  depth  i 
bring  it  to  within  an  inn 
of  the  surface  of  the  soil  in  the  pot.  Lift  the  pot  from  the  water  »■ 
soon  as  the  soil  is  moistened;  place  it  in  a  warm,  sunny  situation.  ■>. 
cover  it  with  a  piece  of  glass.  As  soon  as  the  seeds  begin  to  germinn-- 
remove  the  glass  to  a  slight  extent  by  placing  under  one  edge  a  m»t<  k 
or  by  slipping  it  partly  off  the  surface  of  the  pot.  Judgment  nm-i  U 
used  in  regard  to  the  amount  of  air  to  be  given  to  prevent  the  plain- 
from  becoming  drawn  and  yet  keep  them  from  being  injured  '■' 
becoming  too  dry. 

Large  seeds,  like  seeds  of  the  nasturtium,  should  be  planted  a)»>u; 
an  inch  deep  in  the  soil  of  the  pots,  prepared  as  above  described,  I'tii 
no  layer  of  sand  need  be  used  with  plants  of  this  character. 

The  character  of  plants  to  be  used  in  a  box  will  be  determined  In 
the  preferences  of  the  cultivator,  but  in  general  they  should  be  snui. 
and  compact  in  habit  of  growth,  or  those  which  can  be  trained  readily 
on  strings.     The  following  list  will  serve  as  a  guide  in  their  selection. 


Fio.an:  Budding-  < 
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PLANTS  SUITABLE  FOB  WINDOW  BOXES. 

Plants  which  can  be  grown  from  seed. —  Ageratum.  petunia,  sweet 
alyssum,  mignonette,  Lobelia  erinm,  portulaca,  Bellis  perennis.  Prim- 
ula  obconica,  coleus,  nasturtium  (dwarf),  dianthus,  stock. 

Other  plants. — Geranium,  fuchsia,  calla,  begonia,  lantana,  abutilon, 
German  ivy,  tradescantia,  vinca. 

SPECIMEN  PLANTS  FOB  SCHOOLROOMS. 

The  conditions  obtained  in  the  living  room  or  schoolroom  are  as 
a  general  rule  very  trying  to  plants.  Light,  heat,  and  ventilation  are 
very  uncertain  in  schoolrooms,  particularly  during  the  interim 
between  Friday  afternoon  and  Monday  morning.  The  plants  which 
are  capable  of  enduring  such  adverse  conditions  as  usually  obtain 
during  this  period  are  few.  The  following,  however,  may  be  men- 
tioned as  among  those  possessing  most  merit  for  schoolroom  use: 
Aspidistra  lurida;  Aspidistra  elatior  var.  rariegata;  lantana;  gera- 
nium; begonia;  cactus;  umbrella  plant:  amaryllis;  sword  fern; 
Jerusalem  cherry;  Fiats  elastica;  abutilon;  oleander;  screw  pine 
(Pandanus) ;  oxalis:  Primula  obconua;  German  ivy;  Asparagus 
xprengeri;  peperomia;  Sansevieria  zeylanica. 

,      THE  DECORATION  OF  SCHOOL  GROUNDS. 

Two  primary  objects  should  be  kept  in  view  in  the  decoration  of 
school  grounds:  (1)   Instruction;   (2)  beauty  and  utility. 

The  primary  object  of  the  school  is  instruction.  The  work  of 
beautifying  the  school  grounds  should  also  carry  with  it  an  element 
of  instruction.  The  grounds  should  serve  as  an  object  lesson  for  the 
residents  of  the  community  in  which  the  school  is  located.  They 
should  be  laid  out  on  sound  principles  of  landscape  gardening,  and  be 
so  well  executed  as  to  induce  residents  of  the  vicinity  to  copy  the  gen- 
eral idea  of  the  plan  and  possibly  the  details  of  the  shrubbery  groups. 
The  idea  of  beauty  can  be  emphasized  in  the  proper  grouping  of  trees 
and  shrubs  in  relation  to  walks,  drives,  and  vistas,  and  utility  can  be 
subserved  by  so  placing  the  heavy  plantings  as  to  serve  as  a  shield 
from  the  wind  or  sun.  Shrubbery  groups  can  be  arranged  so  as  to 
separate  one  portion  of  the  grounds  from  another  and  yet  not  to  inter- 
fere with  large  open  spaces  which  can  be  used  as  playgrounds,  such 
as  ball  fields,  tennis  courts,  etc. 

THE  PLAN. 

The  first  essential  for  the  work  of  beautifying  the  grounds  will  be 
a  plan,  as  suggested  in  figure  27.    The  beginning  of  this  plan  may  be 
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a  rough  sketch  of  the  area  on  which  the  school  building  standi  i . 
directions  and  distances  marked  upon  it.  Next,  locate  the  penwy 
objects,  such  as  trees  and  buildings.  Determine  next  the  maio  b- 
of  travel  leading  to  the  schoolhouse  and  use  these  as  a  basis  for.' 
permanent  walks,  unless  there  is  some  good  reason  for  changing  x 
main  paths.  The  walks  and  drives  should  be  straight,  if  <ii>u- 
are  less  than  100  feet,  and  gently  curved  if  longer,  so  as  to  uhnii 
the  use  of  trees  and  shrubs  along  the  border.  The  outlook  Inmi. 
door  and  window  should  be  carefully  inspected  before  detenniu\ 
which  objects  in  the  landscape  should  be  retained  in  view  and  »L 
hidden  or  concealed  by  the  use  of  trees  and  shrubs. 

Trees  and  shrubs  should  be  confined  chiefly  to  the  borders  of  6 
place,  an  open  and  unbroken  lawn  being  preserved  in  front  uA  t 


Fig.  27. — flatting  plan  for  srhool  grounds. 

the  sides  or  rear  where  playgrounds  are  to  be  maintained.  Ttar  Jiff*" 
once  between  indiscriminate  planting  and  conformity  to  this  pU"  • 
well  exemplified  in  figures  28  and  29.  In  rural  districts  the  tr- 
should  be  so  located  as  to  give  protection  from  storms  in  wintw »' 
from  the  sun  in  summer,  and  at  the  same  time  to  produce  a  plia*-'- 
effect.  Shrubs  may  be  employed  to  advantage  in  screening  un-igt'1 
objects,  as  suggested  in  figures  30  and  31.  The  plans  of  tlie  pw».. 
will  serve  both  as  an  exercise  in  geography  and  in  arithmetic  *"<■•  ' 
the  pupils  are  encouraged  to  make  such  designs  their  interest  i"  <* 
work  will  be  assured  and  a  practical  application  of  the  principle 
taught  in  the  schoolroom  will  be  a  result  of  no  little  value. 


The  walks  leading  to  and  from  the  school  should  be  direct,  bat 
There  space  will  permit  they  should  have  gentle  and  pleasing  curves 


Flo.  23. — Scattered  plantation*. 


vhich  conform  to  the  contour  of  the  ground.    Upon  level  areas  it  is 
veil  to  allow  an  artistic  use  of  shrubs  in  groups  in  the  bays,  which 


Fio,  39. — Group  planting, 

ahall  serve  to  break  the  monotony  and  obtrusiveness  of  an  unscreened 
straight  walk  across  an  open  lawn. 


The  material  used  in  the  construction  of  walks  will  be  determnc 
by  circumstances  and  by  the  locality  in  which  the  work  is  t»  be<W 


Flo.  30. — Unadorned  school  grounds. 


When  the  walks  are  to  be  made  permanent,  nothing  fills  the  require- 
ments better  than  cement  or  artificial  stone.    When  gravel  or  cvrcm.: 


Fro.  31.— Tlio  school  ground*  shown  la  figure  DO  softened  fcy  trem  and  shrtrtw 

is  used  the  walks  should  be  made  slightly  crowning,  and  the  high*) 
point  in  its  surface  should  be  at  least  2  inches  below  the  general  lerrl 
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>f  the  greensward.  No  coping  or  borders  should  be  allowed,  and  the 
rrass  should  be  brought  up  to  the  edge  of  the  gravel  or  cement.  A 
.lightly  sunken  walk  makes  the  care  of  the  lawn  easier,  besides  hid- 
ng  it  very  effectively  from  view  when  looking  across  the  lawn,  thus 
giving  the  grassplot  an  unbroken  appearance  and  having  the  effect 
>f  enlarging  its  extent. 

LAWKS. 

Lawns  are  the  foundation  of  all  decorative  planting.  A  good, 
well-kept  lawn  contributes  more  to  the  beauty  of  grounds  than  any 
>ther  single  factor.  For  this  reason  special  attention  should  be  given 
Lo  the  grading,  cultivation,  and  enriching  of  the  area  to  be  devoted 
to  the  lawn.     After  good  preparation  come  good  seed  and  care. 

The  variety  of  soils  which  will  be  encountered  and  the  special 
treatments  which  they  need  render  it  possible  to  make  only  the 
broadest  generalizations  here.  For  localities  north  of  St.  Louis,  Mo., 
and  Richmond,  Va.,  lawns  can  be  formed  chiefly  of  bluegrass,  redtop, 
and  white  clover.  South  of  this  point  Bermuda  grass  and  St.  Au- 
gustine grass  will  have  to  be  relied  upon  chiefly,  although  it  is  said 
that  in  some  places  alfalfa  has  been  employed  with  good  results. 

The  letters  on  the  plan,  figure  27,  have  reference  to  the  groups  of 
shrubbery  indicated  in  detail  in  figure  3k2.  The  details  of  the  arrange- 
ment of  the  groups,  as  well  as  names  of  the  plants  composing  them, 
are  suggested,  but  must  of  necessity  be  varied  in  different  parts  of  the 
United  States  to  allow  the  use  of  plants  adapted  to  the  region,  a  brief 
list  of  which  can  be  found  on  page  40  of  this  publication. 

For  more  detailed  planting  plans  the  reader  is  referred  to  Farmers' 
Bulletin  No.  185. 

ANNUAL  PLANTS. 

Annual  flowering  plants,  such  as  those  mentioned  in  the  following 
list,  may  be  used  to  give  immediate  effects  in  place  of  the  more  per- 
manent trees  and  shrubs.  Even  after  the  trees  and  shrubs  have  been 
planted  the  annual  plants  can,  with  good  effect,  be  used  among  them. 
The  list  is  self-explanatory,  and  the  plants  can  be  so  placed  as  to 
produce  a  variety  in  color  or  a  contrast  in  height  and  general  effect. 

Annual  Plants  Suitable  for  School  Grounds. 

Tall  foliage  plants. — Castor  l>ean,  caladium,  canna. 

Tall  flowering  plants. — Cosmos,  scarlet  sage,  sunflowers. 

Border  plants.— Alternanthera,  alyssum,  ageratum,  coleus. 

Medium-tall  annual  flowering  plants.— Geranium,  California  poppy 
(Eschscholtzia),  zinnia,  marigold,  aster,  petunia,  cockscomb,  lark- 
spur, nasturtium. 

Climbing  annuals. — Cobaea  scandens,  moonflower,  Japanese  morning 


glorv. 
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For  a  more  comprehensive  list  of  annual   flowering  plants  w 
Farmers'  Bulletin  No.  195. 


Flu.  32. — Detail  of  shrubbery  groups  shown  In  figure  27.  Uroup  A. — F,  S  rttvv . 
(May)  ;  S.  3  Syilnga  (May)  ;  V,  2  Viburnum  (June)  ;  81*,  S  Bplraa  (Jul?)  ;  A.  *  Ah'-. 
(August  and  September)  ;  H.  4  Hydrangea  (August  and  September).      OkOGP  B.— I    ■ 


variety.     Group  D. — C.  3  Ca' "•■■ 

3  Fyrus  Japonlca.     Group  E. 
F,  3  ForsytMa  ;  H.  4  Hydrangea 
P.  3  Ptalledel phua  :   S,  3  Syrlnga 


c&a 


berls.     Group  C. — R,    27   Rum  J 


lea ;   H,  b  Beroerisj  i 

1'yrus  japonlca.     Group  G.— C.  3  Calvraaii  - 

;  PJ,  3  Pyrua  Japonlca.     Group  II.— U  :  l- 

t\i  crenata  (June)  ;  F,  2  Forsvthla ;  B.  3  Berberla.     Group  1. — F.  2  Forarthla  ill" 

8,  3  Syrlnga  (Mar)  ;  V,  2  Viburnum  (June)  ;  SP,  3  8plra?a  (July)  :  A.  *  IW 
(August  and  September)  :  II,  2  Hydrangea  (August  and  September).  Oanrr  K_— » 
Viburnum  plleatum  ;  S,  4  3y  Hiiro,  (whTte  and  purple);  C.  4  Caiycautbua ;  B.  1  (*• 
herla;  P.  6  Privet.  Okovp  L.— 11T.  10  Rhui  typhi  on  (sumac).  Oaorr  M.— I"  '• 
ITlvet;  S,  4  Byrlnga ;  F.  3  Foray t Ma.  Group  X.— P.  14  Privet ;  8,  4  Brrtaa-a :  1  '■ 
Altbea;  B,  0  Berberla. 

TH.EES  AND  BHBTJBS. 

The  cultural  directions  here  given  are  not  ideal  by  any  means,  but 
are  offered  in  the  way  of  suggestion  and  should  be  so  considered. 
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Cultural  Directions. 
The  beauty  of  a  shade  tree  depends  upon  its  normal  and  sym- 
metrical growth.  In  order  to  insure  this,  before  planting  cut  off 
Lhe  ends  of  all  broken  or  mutilated  roots;  remove  all  side  branches 
save  upon  evergreens,  so  that  a  straight  whip-like  stalk  alone 
remains.  Dig  holes  at  least  2  feet  in  diameter  and  1  foot  deep  in 
good  soil,  and  make  them  4  feet  across  in  poor  soil.  The  sides  of 
boles  should  be  perpendicular  and  the  bottom  flat.  Break  up  soil 
in  the  bottom  of  the  hole  to  the  depth  of  the  length  of  a  spade  blade. 
Place  2  or  3  inches  of  fine  top  soil,  free  from  sods  or  other  decompos- 
ing organic  matter,  in  the  bottom  of  the  hole.  On  top  of  this  place  the 
roots  of  the  tree,  spread  them  as  evenly  ns  possible  over  the  bottom  of 


Fiu.  33. — Map  of  the  United  State*  showing  districts  nulled  to  tbe  growth  or  various  tree*. 

the  hole,  and  cover  with  2  or  3  inches  of  fine  top  soil  as  before.  Tramp 
firmly  with  the  feet  and  fill  the  hole  with  good  earth,  leaving  the  sur- 
face loose  and  a  little  higher  than  the  surface  of  the  surrounding 
soil.  When  the  work  of  planting  is  completed,  the  tree  should  stand 
about  2  inches  deeper  than  it  stood  in  the  nursery. 

In  order  to  insure  symmetry  of  growth,  trees  must  be  allowed 
unrestricted  area  for  development.  At  least  40  feet  should  be 
allowed  between  trees  intended  to  occupy  the  ground  permanently. 
Quick-growing  nurse  or  temporary  trees  may  be  planted  between 
the  long-lived  ones  to  produce  immediate  results,  but  these  should  be 
removed  as  soon  as  they  interfere  with  the  development  of  the  per- 
manent plantations. 

The  lists  of  trees  and  shrubs  contained  in  this  publication  an 
merely  suggestive,  but  in  all  cases  they  include  such  I 
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well  adapted  to  the  particular  locality  for  which  they  are  r*»v 
mended.     Because  of  the  great  differences  existing  in  the  awl  t: 
climatic  conditions  of  the  several  parts  of  the  United  State*.  • 
country  has  been  partitioned  into  five  sections,  and  a  1U1  of  tm-  a 
shrubs  suitable  for  school  grounds  or  for  home  adornment  i*  emm-  - 
ated  for  each  section.     The  section  in  which  any  particular  seho*»  • 
located  can  be  determined  by  a  glance  at  the  map  (tig.  33).  and  r*f 
ence  to  the  list  of  trees  and  shrubs  will  assist  in  selecting  suit,i 
decorative  material  for  the  grounds. 

Trees  and  Shrubs  Suitable  for  School  Grounds. 

District  1. 

Deciduous  trees. — Sugar  maple,  Norway  maple,  silver  maple,  green  ash.  vh.1 
ash,  American  white  elm,  red  oak,  white  oak,  pin  oak,  American  linden. 

Evergreen  treat. — Norway  spruce,  white  spruce,  Colorado  blue  spruce.  *:.  ■ 
pine.  Scotch"  pine,  balsam  fir. 

Shrubs. — Lilac,  golden  bell,  exochorda,  snowball,  mock  orange.  hydraLj- 
Japan  quince,  flowering  currant,  calycanthus,  cornus,  deutzla.  spiraea.  wet*-L 

District  2. 

Deciduous  trees. — Tulip,  sycamore,  pin  oak,  white  oak,  black  oak.  live  c»tx  ** 
oak,  white  ash,  bald  cypress,  Norway  maple,  silver  maple,  red  el  in.  Aim-r.'i 
white  elm.  Kentucky  coffee,  American  linden,  catalpa.  liquldambar,  f\in>: '. 
l>oplar,  hackberry,  sour  gum. 

Evergreen  trees.— White  pine,  long-leaf  pine,  magnolia,  live  oak.  cclar  • 
Lebanon. 

Shrub*. — Golden  bell,  hydrangea,  lilac,  Elceagnus  longipes,  loniceras,  nibs-  > 
hardy  roses,  Japan  quince,  calycanthus,  smoke  tree. 

South  of  Charleston,  S.  C. — Camellia  japonica. 

Southern  Florida  and  Texas. — Oleander,  privet 

District  3. 

Deciduous  trees. — Bur  oak,  linden,  silver  maple,  Norway  maple,  cottonw»««. 
green  ash,  box  elder,  wild  cherry,  larch,  American  elm,  Catalpa  *pecio*«,  tL.  -. 
walnut,  hackl>erry. 

Evergreen  treei. — Scotch  pine.  Austrian  pine,  white  pine,  Norway  spruce.  t  *■• 
rado  blue  spruce,  white  spruce,  red  cedar,  arbor  vitje. 

Shrubs.— Lilac,  barberry,  cornus,  Tamarix  amurensis.  Japan  quince.  ff»i: 
rugosa,  Crataegus,  Elwagnus  hortensis,  snowdrop.  Shcpherdia  argentea* 

District  4. 

Deoiduoui  trees. — Valley  cottonwood  (Populus  fremontii  icteliscnia).  n*mit*  * 
cottonwood  (Populus  an gusti folia),  mountain  ash  (Fraxinus  rel*Una*.  '•* 
elder  (Acer  negundo). 

Evergreen  trees. — Arbor  vita?,  Cedrus  deodara.  box.  cnouyinus. 

Shrnbe. — Althea,  snowball,  mock  orange,  wild  rose,  crape  myrtle.  «i»ir»*. 
flowering  currant,  elder,  lilac. 

District  5. 

Deciduous  trees  (Coast  region). — Large-leaved  maple,  tulip  tree,  mountain  .- 
Euroj>enn  linden,  sycamore,  weeping  willow. 

Shrubs  (Coast  region). — Roses,  welgela,  European  holly,  lilac.  labunt  : 
deutzla,  Hydrangea  paniculata,  mock  orange,  Japan  quince. 

Trees  (Columbia  Basin). — Scotch  elm,  American  elm,  Norway  maple,  Kur- 
pean  linden,  sycamore,  green  ash,  silver  jx>plar.  Russian  poplar,  white  wii;«'« 

Shrubs  (Columbia  Basin). — Lilac,  hardy  roses,  Philadelphia,  El<ra#*u*  *• 
tensis,  laburnum,  spiraea,  Tamarix  amuremis,  Rosa  rugosa.  hnrlierry. 
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.  I.— 149.  V.  P.  P.  I.— 180. 

1SSONS  FROM  THE  GRAIN-RFST  EPIDEMIC  OF  1904.a 


INTRODUCTION. 

In  respect  to  grain  production,  the  season  of  1904  was  characterized 
one  unusual  feature,  particularly  in  the  hard  spring  wheat  region, 
•ohably  the  most  severe  attack  of  rust  ever  known  in  that  region, 
rtainly  the  most  severe  in  the  last  twenty  or  twenty-five  years, 
curred  during  that  season.  While  the  results  appear  to  be  most  seri- 
ih  in  the  States  of  North  Dakota,  South  Dakota,  and  Minnesota, 
uch  damage  was  also  caused  farther  north  in  the  neighboring  dis- 
icts  in  Canada  and  in  portions  of  the  adjacent  States  of  Wisconsin, 
>wa,  Nebraska,  and  Kansas.  The  season  was  noted  for  a  considerable 
nount  of  rust  in  almost  all  portions  of  the  United  States.  Generally, 
ily  wheat  and  oats  were  badly  affected,  wheat  suffering  most  of  all. 
here  was  little  or  no  damage  to  barley  as  a  rule,  but  in  some  places 
ye  appears  to  have  been  injured  considerably. 

While  the  farmers,  grain  dealers,  and  especially  millers,  have  gen- 
rally  lamented  the  occurrence  of  such  unusual  havoc  to  the  grain 
rops,  nevertheless  it  is  probably  true  that  this  disaster,  like  a  number 
f  others  of  national  importance  that  might  be  mentioned,  will  be  fol- 
Dwed  by  such  improvements  in  grain  cultivation  resulting  from  the 
essons  learned  at  this  time  as  will  counterbalance  several  times  over 
he  actual  loss  sustained  in  the  deficiency  of  grain  production  this  one 
eason. 

It  is  the  purpose  of  this  bulletin  to  call  attention  to  some  of  the  les- 
ions that  may  be  learned  from  this  rust  epidemic,  or,  rather,  in  some 
rnses  simply  to  emphasize  the  importance  of  these  lessons,  since 
farmers  generally  have  no  doubt  already  noted  that  very  different 
results  would  have  been  obtained  bv  them  if  certain  different  methods 


a  Many  of  the  results  forming  the  basis  of  discussion  in  this  bulletin  were  obtained 
in  cooperative  experiments  with  the  South  Dakota  Agricultural  Experiment  Station, 
the  North  Dakota  Agricultural  Exj>eriment  Station,  and  the  Office  of  Seed  and  Plant 
Introduction  of  the  Bureau  of  Plant  Industry.— A.  F.  Woods,  Chief  PatholoffiM  and 

Physiologui. 
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had  been  practiced.  Good  results  are  already  seen  in  the  an.-  . 
attention  being  given  to  the  subject  of  seed  .selection  by  grain  A;.-: 
and  millers  in  cooperation  with  the  farmers  throughout  the  Norths  : 
There  is  nothing  more  promising  for  better  things  in  agriculture  \\ 
the  special  attention  at  present  given  by  commercial  men  to  th^  *  •- 
tion  and  improvement  of  seed  grain. 

THE  NATURE  OF  THE  BUST  DOING  THE  DAMAGE. 

It  is  a  fact  not  generally  known,  and  yet  of  much  importance  !■• 
our  actual  knowledge  of  conditions,  that  there  are  several  differ*  • 
kinds  of  rusts  that  attack  grains  and  that  the  existence  of  any  on*  » 
these  has  no  relation  whatever  to  the  occurrence  of  any  of  the  other- 
except  in  the  mere  coincidence  that  they  all  thrive  and  propter. 
much  more  rapidly  in  wet  weather  than  in  dry  weather. 

Each  of  the  cereals,  wheat  and  oats,  is  uflfectcd  by  two  distinct  n*^ 
One  of  these  is  found  chiefly  on  the  leaves  and  causes  very  >!ij  * 
damage,  if  any.     On  wheat  it  is  called  the  "  orange  leaf "  rust  and  ♦  • 
the  oat  plant  it  is  called  the  " crown"  rust,  because  of  the  fact  ti- 
the spores  at  their  upper  portions  have  the  form  of  a  crown.    T. 
other  kind  of  rust  on  each  of  these  cereals  is  called  ki  black  ste-i. 
rust,  which,  in  seasons  of  great  severity,  is  found  in  much  abumk' 
on  the  stems.     In  the  season  of  1904,  as  well  as  in  all  other  sea**' 
when  rust  has  done  any  great  amount  of  damage,  it  was  this  Ida  v 
stem  rust  that  caused  the  injury.     It  always  appears  a  little  later  th. 
the  leaf  rust,  and  until  it  does  occur  no  particular  injury  to  the  pla:.* 
can  be  noticed.     Many  varieties  of  grain  that  ripen  early,  therefor- 
often  escape  damage  by  being  able  to  mature  just  before  the  hia  » 
stem  rust  appeal's  in  any  considerable  quantity. 

A  very  erroneous  idea  of  general  prevalence  should  here  l>e  point*- 
out.     It  is  not  true  that  one  of  these  rusts  is  entire!  v  a  black  rust  v 
the  other  entirely  a  red  rust.     Each  kind  has  two  stages — the  mi-n.-' 
stage,  appearing  first,  followed  by  the  black-rust  stage.     The  kind » 
rust  generally  called  by  farmers  the  "red"  rust,  and  which  we  nar. 
here  the  orange  leaf  rust,  has,  therefore,  a  black  stage  just  the  sir 
as  any  other  rust,  but  as  the  red  or  orange  stage  is  so  much  nv  * 
abundant  than  the  other  and  occurs  on  the  leaf,  it  is  called  the  ornnj 
leaf  rust.    On  the  other  hand,  the  black  stem  rust  has  a  red  or  brow 
ish-red  stage,  which,  however,  is  much  less  important  than  the  ht»i  ■ 
stage  that  occurs  on  the  stem,  and  this  kind  is  therefore  called  v 
black  stem  rust.     The  occurrence  of  the  various  stages  of  these  «i/ 
f erent  rusts  among  each  other  on  the  same  plants  makes  it  difficult  t- 
distinguish  them. 
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REASONS  FOE  UNUSUAL  ABUNDANCE  OF  RUST  IN  1904. 

aturally  there  has  been  some  discus.sion  of  the  question  why  there 
uld  have  been  such  an  unusual  prevalence  of  rust  in  1904,  and  the 
>rrcctnes»s  of  certain  theories  should  be  pointed  out.  In  the  first 
•e,  it  is  not  true  that  the  rust  is  more  abundant  on  exhausted  soils 
i  that  there  is  any  increase  in  rust  from  year  to  year  simply  because 
soils  are  becoming  "worn  out."  Neither  is  it  true  in  principle  that 
weaker  plants  are  more  rusted  than  others.  This  seems  to  be  true 
the  case  of  some  other  plant  diseases,  but  in  ail  attacks  of  rust  it  is, 
the  contrary,  a  fact  that  the  healthiest  plants  are  as  a  rule  the  worst 
►ted,  and  for  the  very  natural  reason  that  whatever  conditions  are  best 
'  the  plant  are  also  favorable  for  the  rust.  It  is  no  doubt  partly  for 
s  reason  that  some  believe  that  the  fertility  of  the  soil  is  concerned, 
of  course,  if  the  plants  grow  more  rankly  in  a  more  fertile  soil, 
icr  things  being  equal,  they  will  have  more  rust.  It  is  not,  how- 
?r9  because  of  an}r  particular  element  in  the  fertile  soil  that  the  rust 
specially  abundant,  but  chiefly  because  of  the  greater  quantity  of 
iter  and  therefore  softer  tissue  in  the  growing  plant. 
The  simple  reasons  for  the  unusual  abundance  of  rust  in  1904  are 
)  the  fact  that  there  was  an  unusual  quantity  of  moisture  just  at  the 
oper  time  for  the  rust  to  do  the  most  damage  to  the  crop  and  (2)  the 
i usual  delay  in  the  ripening  of  the  grain.  The  season  was  generally 
et  and  besides  was  preceded  b}T  wet  seasons.  There  being  a  consid- 
ahle  quantity  of  rust  in  the  two  previous  wet  seasons,  it  finally 
.ached  the  climax  of  abundance  in  the  third  wet  season  of  1904,  and 
specially  at  the  critical  period.  This  period,  when  the  greatest 
nount  of  damage  is  done,  is  always  between  the  date  of  blossoming 
id  the  date  of  ripening,  when  the  head  is  "filling  out."a  How  the 
ist  is  carried  over  from  one  season  to  another  is  not  yet  thoroughly 
nderstood  in  the  case  of  the  black  stem  rust,  but  it  is  possible  that 
ny  unusual  quantity  of  rust  one  season  will  make  it  more  likely  for 
amage  to  occur  to  a  crop  the  following  season  if  the  disease  should 
ccur  the  second  year  at  just  the  right  time  for  doing  the  damage. 
In  this  connection  the  question  may  be  asked,  Is  rust  increasing  or 
ecreasing  from  year  to  year?  The  writer  does  not  believe  that  this 
uestion  can  be  answered  accurately,  although  it  is  generally  supposed 
hat  as  conditions  throughout  the  country  are  becoming  more  and 
uore  complicated  with  respect  to  both  animal  and  vegetable  life  there 
s  a  tendency  toward  the  increase  of  all  kinds  of  diseases.  This  may 
>c  true  of  grain  rust.     On  the  other  hand,  our  knowledge  of  means  of 

«This  period  of  "filling"  of  the  grain  was  apparently  delayed  in  1904  in  South 
Dakota,  Nebraska,  and  southern  North  Dakota  until  just  about  the  time  of  the  occur 
rence  of  the  rust  in  greatest  abundance. 
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resisting  or  avoiding  these  diseases  is  also  increasing,  so  that  it  is 
doubtful  whether  the  actual  damage  to  the  crops  from  any  particular 
disease  is  actually  increasing.  It  has  been  stated  that  attacks  of  grain 
rust  are  much  more  common  and  serious  now  than  years  ago,  when  the 
land  was  first  cultivated.  On  the  other  hand,  in  certain  localities  the 
worst  cases  of  rust  that  the  writer  ever  saw  were  only  two  or  three 
years  after  the  settlement  of  the  country,  the  rust  never  having  been 
so  prevalent  in  those  localities  since  that  time.  The  prevalence  of  the 
disease  is  largely  a  question  of  the  humidity  of  the  atmosphere. 

There  is  a  rather  common  and  erroneous  belief  among  many  farmers 
that  rust  is  caused  by  the  bursting  of  the  stem  or  leaf  of  the  plant  by 
too  much  accumulation  of  "sap"  within,  this  sap  acquiring  a  reddish 
color  on  coming  to  the  surface.  It  should  be  thoroughly  understood 
that  rust  is  a  plant,  just  as  an  oak  tree  or  a  sunflower  is  a  plant, 
although  it  propagates  by  means  of  spores  instead  of  seeds.  These 
spores  are  carried  by  the  wind  and  grow  only  when  they  alight 
upon  a  living  plant.  After  germinating  and  passing  through  the 
epidermis  to  the  inside  of  the  plant  new  spores  are  produced  and  mul- 
tiply in  such  numbers  that  they  burst  the  plant  and  emerge  on  the 
outer  surface  in  long  reddish  or  black  lines. 

PLANTING  SEED  DAMAGED  BY  BUST. 

The  seed  from  a  crop  injured  by  rust  is  in  practically  the  same 
condition  as  seed  that  is  shriveled  from  any  other  cause,  such  as 
drought  or  immaturity,  at  the  time  of  harvesting.  It  is  generally  well 
known  that  seed  that  is  merely  shriveled  from  any  of  these  other  causes, 
unless  to  an  extreme  degree,  is  all  right  for  planting.  Seed  that  is  much 
shriveled,  however,  from  any  cause  should  not  be  used,  as  it  will  not  have 
the  vigorous  growth  that  it  should  develop  after  germination,  not  hav- 
ing a  sufficient  amount  of  stored-up  material  in  the  seed  to  give  it  a 
good  start.  The  only  important  fact  for  the  farmer  to  understand  is 
that  seed  from  rusted  grain  will  not  carry  the  rust  into  the  next  crop— 
at  least  so  far  as  the  grain  rusts  of  our  own  country  are  concerned. 

THE  USE  OF  RUSTED  STRAW  IN  STOCK  FEEDING. 

If  straw  is  extremely  rusted,  it  is  of  course  likely  to  be  of  very 
little  value  for  feeding,  simply  because  a  large  part  of  the  nutritive   j 
material  has  been  consumed  by  the  rust  parasite.     In  such  cases  the  / 
straw  becomes  actually  rotten  and  looks  somewhat  similar  to  straw  * 
that  is  decayed  from  any  other  cause.     It  is  not  known,  however,  that  i. 
there  is  any  particular  poisonous  action  of  such  straw  on  the  stock,  so  ! 

that  while  it  may  be  a  waste  to  feed  straw  badly  rusted  it  is  not  likely  ! 

to  produce  any  injury.     Many  cases  are  known  of  feeding  very  larp  ' , 
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uantitiea  of  rusted  straw  and  smutted  corn  and  cornstalks  to  cattle 
rithout  any  injury  whatever. 

In  harvesting  badly  rusted  grain,  the  spores  flying  thickly  in  the 
,ir  sometimes  cause  considerable  irritation  in  the  nostrils  and  throats 
>f  the  men  who  are  at  work.  This  is,  however,  merely  a  mechanical 
rritation,  occurring  only  when  there  is  a  great  abundance  of  the  rust. 
Bevond  this,  no  other  bad  effects  on  animal  life  due  to  the  occurrence 
of  rust  are  known. 

VARIETIES  OF  CEREALS  RESISTANT  TO  RUST. 

By  far  the  most  important  thing  to  be  learned  from  the  results  of 
the  general  rust  attack  of  1904  is  the  fact,  now  well  demonstrated, 
that  there  are  a  number  of  kinds  of  wheat  and  other  grains  sufficiently 
resistant  to  rust  to  give  at  least  a  good  average  yield  when  the  disease 
occurs  in  the  greatest  abundance.     It  was  not  until  the  past  season 
that  the  opportunity  of  thoroughly  demonstrating  the  fact  of  this 
complete  rust  resistance  of  certain  varieties  was  presented,  and  this 
demonstration  alone  may  yet  be  found  to  be  of  sufficient  value  to  much 
more  than  counterbalance  all  the  losses  sustained  during  the  season. 
It  can  now  be  seen  very  plainly  what  varieties  can  be  depended  upon 
to  withstand  rust,  and  if  such  varieties  are  grown  no  considerable 
loss  b}r  this  fungus  need  ever  again  be  sustained.     The  many  experi- 
ments carried  on  by  the  Department  of  Agriculture  and  the  State 
experiment  stations  for  several  years  have  led  to  the  belief  that  a 
number  of  varieties  of  wheat  can  offer  considerable  resistance  to  rust, 
but  in  no  one  locality  where  these  experiments  have  been  conducted 
was  the  rust  ever  sufficiently  severe  to  test  this  question  thoroughly  until 
1904.     On  analyzing  the  results  of  many  experiments  for  the  season 
of  1904  it  is  found  that  these  varieties  have  withstood  the  attacks  of 
rust,  as  would  have  been  expected,  but  the  degree  of  resistance  has 
been  very  much  greater  than  would  have  been  predicted. 

RESISTANCE  OF  DURUM  WHEATS. 

The  writer  has  for  several  vears  called  attention  to  the  fact  that 

durum  wheats  resist  rust  verv  much  more  than  the  common  varieties, 

and  that  this  ought  to  be  a  fact  of  considerable  importance  favorable 

to  their  use.     However,  this  quality  has  not  been  emphasized  as  much 

as  it  might  be,  for  the  reason  that  durum  varieties  are  particularly 

adapted  to  the  drier  regions  when*  rust  does  not  often  occur.     It  is 

How  seen  from  the  results  of  the   crop  season  of  1004  that  rather 

aevere  rust  attacks  are  likely  even  in  the  driest  portions  of  the  grain 

Region,  and  that  in  al>out  one  year  out  of  ten  this  quality  of  rust 

Resistance  becomes  of  the  greatest  importance.     The  results  of  the 

Reason  have  also  emphasized  two  other  facts,  attention  to  which  has 
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been  called  before.  While  the  wheat*  of  the  durum  group  are  more 
resistant  than  common  varieties,  there  is,  however,  great  variation  in 
this  respect  among  the  durum  varieties  themselves  and  aim  among 
the  common  varieties.  All  durum  varieties  do  not  resist  rust  to  an 
equul  degree,  and,  on  the  other  hand,  a  few  of  the  common  varieties 
are  immune  to  a  slight  extent  even  in  a  bad  rust  season. 

The  extreme  effect  of  a  severe  rust  attack  is  clearly  shown  in  the 
accompanying  illustrations,  in  which  are  represented  the  seed  that 
was  sown  of  the  spring  wheat  known  as  Crawford's  Hybrid  (tig.  1>, 
and  the  seed  of  the  rusted  crop  (tig.  2). 

The  samples  which  furnished  this  illustration  came  from  the  South 
Dakota  Experiment  Station  farm, 
Brookings,  S.  Dak.,  and  were  taken 
from  experimental  plats  grown  in  co- 
operation with  the  Department  of 
Agriculture.  The  grain  of  a  crop 
rusted  to  the  extent  shown  in  figure? 
has  reached  the  limit  of  acceptance  it 
the  elevators,  and  in  many  caws 
throughout  the  Northwest  grain 
rusted  to  this  degree  or  worse  tm 
entirely  rejected  by  the  grain  buyers. 
The  yield  of  grain  per  acre  in  this 
case  was  4  bushels.  If,  now,  a  wheat 
can  be  grown  on  the  same  quarter 
section  of  land  the  same  season  and 
under  exactly  similar  conditions  oth- 
erwise which  will  yield  20  to  25 
bushels  per  acre,  it  is  exceedingly 
important    to   know  this    fact;  and 

Fin.  1.— Orl«inn]  wed  of  Cnnvford'n  Hybrid  ...       .     .  .-  L  ,  ,  .    .       . 

,,.....,,     „  „.    , .,  .,.„««..■  i«h  i»  InM     ll>t ■''■'■     li  l-     l»  .  I.    ..M.,.i. 

South  Dakota,  ag  the  result  of  the  cooperative  es- 

perimonts  at  the  South  Dakota  Agricultural  Experiment  Station  during 
1»04.  The  varieties  that  resisted  the  rust  so  far  as  to  give  the  maxi- 
mum yields  mentioned  were  all  of  the  durum  group. 

A  very  interesting  feature  of  the  experiments  as  to  rust  resistance, 
which  have  Iwen  carried  on  by  this  Department  for  ten  years  in  coop 
elation  with  State  experiment  stations,  is  that  the  variety  Iumillo 
((.Weal  Investigation  No.  1736),  which  showed  the  most  complete 
lesistatue  the  past  season,  is  the  same  one  that  has  been  more  resistant 
than  Mhv  otuer  j„  ajj  Qf  tfte  experiments  for  the  last  three  years  or 
Uiorv.  During  the  previous  years  the  rust  was  not  sufficiently  severe 
make  much  difference  whether  any  of  these  varieties  were  resistant 
"i  not,  hut  nevertheless  it  was  still  an  interesting  fact  that  this  one 
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t  y  was  always  marked  100  in  the  scale  of  rust  resistance,  while 
thcr  variety  reached  that  grade,  or,  if  so,  at  least  only  rarely, 
this  fact  becomes  much  more  significant  and  of  the  greatest 
omieal  importance  after  a  season  of  extreme  injury  through  rust, 
a  while  the  fact  was  overlooked  that  this  is  a  durum  variety,  it 
£  referred  to  always  as  belonging  in  the  common  group. 

the  accompanying  illustration  (fig.  3)  is  shown  the  grain  of  this 
>ty  for  the  crop  of  11104  in  comparison  with  that  of  three  other 
?tios.  In  the  order  from  A  to  D,  which  is  also  the  order  of  the 
oe  of  injury  from  rust,  the  varieties  represented  are  as  follows: 
s'o.  1736,  lumillo;  B,  No.  2228,  Saragolla;  C,  No.  1517,  Ghirka 
ng,  and  D,  a  pedigree  Blue  - 
i.  The  yields  of  these  varieties 
.ic re  were,  respectively:  lumillo, 
bushels;  Saragolla,  12|  bushels; 
rka  Spring,  C>\  bushels,  and  the 
grce    Blue     Stem    5j    bushels. 

first  two  are  durum  wheats  and 
last  two  ordinary  wheats, 
roiu  all  results  so  far  obtained 
mahout  the  country,  it  appears 
;  the  variety  Velvet  Don  stands 
t  to  lumillo  in   rust  resistance, 

therefore  takes  second  rank  in 
.  re.spect.  This  is  shown  in  an 
irate  manner  by  experiments  at 

isiibcxperiment  station  at  Edge- 

,  N.  Dak.,  carried  on  in  coopera- 

i  with  the   North   Dakota  Agri- 

tural  Experiment  Station. 

Six  varieties  of  durum  wheat  and     ,{,„*,*  in  iiKiirciuin.'Mi".-«:vtnjniMn!uick 

>  common  wheats  grown   at  this    oll9W- 

tion  stand  in  the  following  order  in  rust  resistance,  the  yields  per 

e  and  weights  per  bushel  also  being  given: 

civet  Don  (durnm)  35.2  bunht-U,  uciirlit  hi  |«>un<]><  jmt  U\Aw\. 

rnautka  (<lurum)  31.3  buxlielH.  weight  5ii  \*nxnA»  [mt  luirhi-l. 
ihamovka  (rlnrum)  30.S  Ihis1«-Ih,  weight  55  \*>mv\»  |«t  hu-h.-l. 


friTodka  r durum)  25  Iiuh 

■flu,  Wul 

ulianka  (dunim)  21.5  In 

-In- If,  *e 

ii-araifiia  (dunlin  i   [1.2  li 

j-hela,  u 

layiu-'s  Bloc  Ptem  frotim 

m)  11.9 

.,.!,,-, 


<)      |K 


N.l-,- 


l-llfl. 


Syrtinff's  Fife  (comni.-nj  ll.'l  >m-l,e).,  «-.-i^lit  42  [-. 

It  is  seen  that  at  this  station  the-  variety  Kubauka.  which  in  atl  other 

tpects  appears  so  far  to  l>c  the  U--t  durum  wheat  yet  imported  to 
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this  conntrv,  stands  rather  low  in  rust  resistance.  Both  the  vi«*M  and 
weight  per  bushel  of  Nicaragua  are  extremely  low  as  cornered  with 
other  durum  varieties.  This  is  in  accord  with  numerous  other  obser- 
vations and  experiments  with    this  variety.     The   Nicaragua  wheat 

has  long  been  grown  in 
Texas,  and  has  rcaclitf 
a  considerable  degree  of 
deterioration,  and  it  is 
no  longer  a  tirst-cliks 
varietv  of  durum  wheat. 
Of  course,  rust  resist- 
ance Is  not  necesMirik 
indicated  bv  the  vield 
per  acre,  although  with- 
in certain  groups  the 
vield  is  likelv  to  l>e  het- 
ter  in  the  more  resi-tant 
varieties  during  a  sea^n 
of  an  abundance  of  ru««t. 
At  the  North  Itokofe 
Experiment  S  t  a  t  i  «■  n 
durum  wheats  did  not 
do  as  well  as  usual,  it 
being  a  rather  wet  s*-a- 
son,  but  thev  maintained 
well  their  reputation  far 
rust  resistance.  Two  of 
the  varieties  of  H hie 
Stem  at  the  same  place 
resisted  rust  to  M»nie 
degree.  one  of  these 
being  a  pedigree  vari- 
etv, but  the  resistance 
was  small  com  pa  red 
with  that  of  the  durum 

Y\r..  :>.— rdinjiiirisiuj  of  rii*t  ro>i>tnnr^  of  four  diftcrunt  whotit*.     Varieties. 
A. — limiillti  «]uriiiii.  No.  17:'»<;:  R—SiinijLjollii  durum,  No.  2228;  Jjj    experiment'*  ill 

(".. — (ihirka  sprini;.  No.  1'ilT:  P. — A  iH^lijfroo  Blue  Stem.  .  .  . 

otber  points  similar  re- 
sults were  obtained,  the  durum  wheats  always  resisting  rust  nuu-b 
more  than  the  ordinary  varieties,  although  at  some  points  the  nH 
was  not  nearly  so  severe  as  in  North  Dakota  and  South  Dakota. 

Among  the  reports  received  from  farmers  are  manv  statements  of 
the  great  damage  inflicted  on  the  ordinary  varieties,  while  the  durum 
wheats,  whenever  grown  on  the  same  farm  or  in  tho  vicinity,  rented 
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le  rust  to  a  great  degree  and  in  some  cases  almost  entirely  escaped 
ljury .  A  careful  digest  of  numerous  reports  received  by  the  Depart - 
lent  of  Agriculture  from  farmers  in  the  Northwest,  compared  with 
published  reports  received  elsewhere,  would  indicate  that  the  loss  to 
he  wheat  crop  by  rust  amounted  to  as  much  as  50  or  60  per  cent  over 
arge  areas  in  North  Dakota,  South  Dakota,  and  Minnesota,  while  in 
ill  cases  the  loss  to  durum  wheat  through  the  same  source  seldom 
"eached  more  than  JO  percent,  being  usually  3  to  5  per  cent,  and  some- 
times nothing.  Conservative  estimates  have  given  the  decrease  in  the 
entire  production  of  wheat  in  the  three  States  mentioned  at  from 
35,000,000  to  40,000,000  bushels,  or  a  loss  in  the  farm  value  of  the 
wheat  of  at  least  $25,000,000.  There  is  little  doubt  that  if  all  wheat 
grown  in  these  three  States  during  1904  had  been  durum  wheat  this  loss 
would  have  been  entirely  avoided,0  as  the  little  damage  that  occurred 
to  the  durum  wheat  would  be  much  more  than  counterbalanced  bv  the 
ordinary  increase  in  3Tield  of  the  durum  wheats  over  that  of  the  com- 
mon wheat  when  no  rust  occurs.  It  is  not  to  be  assumed  from  this 
statement,  however,  that  durum  wheat  should  be  grown  throughout 
the  wheat-growing  area  of  those  States;  it  is  only  adapted  to  the  drier 
portions.  The  quality  of  drought  resistance  of  this  wheat  is  of  even 
more  importance  than  that  of  rust  resistance. 

The  following  statements  from  farmers  are  given  to  show  the  actual 
comparison  on  the  farm  of  durum  wheats  with  other  kinds  in  rust 
resistance.  The  yields  given,  as  already  stated,  do  not  accurately 
indicate  the  relation  of  rust  resistance  between  different  varieties,  but 
on  an  average  they  will  give  an  approximate  idea  of  the  differences: 

Mr.  S.  Glover,  owner  of  a  large  ranch  at  Glover,  N.  Dak.,  who 
grows  6,000  or  more  acres  of  wheat  each  year,  writes  that  the  Fife 
and  Blue  Stem  varieties  yielded  on  an  average  about  5  bushels  per 
acre  and  in  a  number  of  instances  were  unfit  to  cut  because  of  the 
effect  of  rust.  The  durum  wheat  was  also  damaged  somewhat,  but  to 
a  much  less  degree  and  yielded  on  an  average  12  bushels  per  acre, 
grading  generally  No.  2.  At  the  Glover  ranch  it  was  found  that  the 
Kubanka  was  hurt  more  bv  rust  than  the  Arnautka  durum  wheat. 

Mr.  Joseph  Keller,  at  Glenullin,  N.   Dak.,  grew  the   Black  Don 

durum  wheat,  obtaining  an  average  yield  of  14  bushels  per  acre  by 

measure,   which  greatly   exceeded   the   standard  weight.      Ordinary 

frheat  from  the  same  farm  yielded  U  bushels  to  the  acre  and  was  very 

light  in  weight. 

«  At  the  same  time  it  is  now  definitely  and  thoroughly  demonstrated,  through  the 
experience  of  many  millers  and  bakers,  aH  well  as  by  numerous  family  bakings,  that 
he  former  contention  that  this  wheat  is  not  good  for  bread  is  entirely  erroneous. 
See  Bui.  No.  70  of  the  Bureau  of  Plant  Industry,  The  Commercial  Status  of  Durum 
Wheat. ) 
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A  correspondent  at  Arapahoe,  Nebr.,  writes  as  follows: 

I  do  not  think  that  there  is  a  bushel  of  spring  wheat  in  this  precunei  excepting 
durum  wheat.  The  rust  struck  the  wheat  and  it  blasted,  but  durum  stood  the  nut 
all  right  and  made  about  35  bushels  per  acre. 

Mr.  David  Lloyd,  of  Lamoure,  N.  Dak.,  reports  as  follows: 

The  crop  of  1904  of  the  durum  wheat  averages  60  to  85  per  cent  over  Fife,  50  per 
cent  of  the  difference  being  due  to  rust.  The  probable  increase  in  acreage  of  durum 
wheat  the  coming  spring  will  be  fully  50  per  cent  over  1904.  The  condition  of  the 
wheat  crop  in  this  part  of  the  State  was  better  than  any  year  for  over  twenty  yem 
had  it  not  been  for  the  black  rust,  said  rust  reducing  the  yield  of  Fife  wheat  about  50 
to  65  per  cent  and  the  quality  about  25  to  40  per  cent. 

An  interesting  feature  of  the  reports  from  farmers  shows  that  usu- 
ally where  the  Pelissier  durum  wheat  was  growTn  it  has  been  more 
resistant  to  rust  than  Kubanka  wheat  grown  at  the  same  place.  Mr. 
C.  W.  Askew,  of  Utica,  Kans.,  writes  that  the  Pelissier  wheat  grown 
by  him  resisted  rust  very  strongly,  but  that  Turkey  wheat,  white 
Russian  wheat,  oats,  and  barley  were  completely  ruined  by  the  rust, 
and  that  the  Kubanka  wheat  was  badly  affected.  He  adds:  *'I  have 
never  seen  such  rust  as  we  had. on  small  grain  this  year." 

Mr.  M.  G.  Blackman,  of  Hoxie,  Kans.,  thrashed  350  bushels  of 
Kubanka  wheat  which  }Tielded  15  bushels  per  acre.  The  ordinary  win- 
ter wheat  in  the  same  locality  was  an  entire  failure.  He  obtained  his 
seed  from  Prof.  J.  H.  Shepard,  of  Brookings,  S.  Dak.  The  yield  of 
the  same  wheat  in  1903  was  about  10  bushels  per  acre,  the  kernel 
being  larger  and  of  better  quality  than  the  original  seed,  while  this 
year  both  yield  and  quality  were  still  better. 

Mr.  M.  Schievelbein,  of  Arapahoe,  Nebr.,  obtained  20  bushels  per 
acre  of  durum  wheat,  while  ordinary  wheat  on  the  same  farm  was  not 
considered  worth  harvesting  because  of  the  destruction  by  rust. 

Mr.  K.  K.  Lee,  of  Elbow  Lake,  Minn.,  reports  a  yield  of  15  bushels 
to  the  acre  of  Bachir  durum  wheat,  while  ordinary  wheat  was  a  fail- 
ure because  of  black  rust. 

Mr.  Henry  E.  Schultz,  of  Erwin,  S.  Dak.,  after  reporting  on  his 
crop  of  Kahla  durum  wheat,  remarks:  "The  rest  of  my  wheat,  Blue 
Stem,  averaged  about  7  bushels  per  acre  by  the  side  of  this  Kahla, 
No.  7581,  which  yielded  20  bushels  per  acre."  The  inference  from 
his  report  is  that  the  difference  in  yield  was  caused  chiefly  by  ru^t 

Mr.  N.  L.  Carpenter,  of  Barton,  N.  Dak.,  grew  Kubanka  wheat  in  j 
1904  with  a  yield  of  20  bushels  per  acre,  ordinary  wheat  in  the  same 
locality  yielding  about  13  bushels  per  acre,  the  difference  being  due 
chiefly  to  rust. 

HARD   WINTER  WHEATS. 

.   In  a  season  of  severe  attack  no  kinds  of  wheat  will  withstand  the  rat- 

tgftsof  rust  except  the  durum  varieties  and  einkorn  and  certain  varie- 

Q.  Jfead<ha«pelt8  and  emmers.    During  ordinary  seasons,  however,  erea 
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n    the  rust  may  be  in  considerable  abundance,  the  hard-grained 
*iu.n  winter  wheats  are  found  to  be  considerably  more  resistant  to 

than  the  ordinary  varieties,  and  the  increase  in  yield  of  these 
eties  over  others  in  the  hard  wiuter  wheat  region  is  often,  no 
ot,  to  a  large  degree  due  to  the  difference  in  resistance  to  rust. 
1  the  experiments  carried  on  by  this  Department  at  Halstead  and 
^hereon,  Kans.,  in  cooperation  with  the  Kansas  Agricultural  Ex- 
iinent  Station  for  three  successive  years,  it  has  been  shown  con- 
;i  vely  that  the  hardiest  and  hardest-grained  Russian  winter  wheats 
st-  rust  considerably  more  than  other  varieties.  There  is  also  a 
iency  among  these  hardy  wiuter  wheats  to  ripen  just  a  little  earlier 
n  most  other  varieties,  which  is  also  a  point  in  their  favor  in 
pect  to  rust  attacks.  Even  among  the  Russian  winter  wheats  the 
iety  Kharkof  and  the  recently  imported  Crimean  variety  seem  a 
le  more  resistant  than  the  common  Turkey  wheat  generally  grown 
Kansas,  which  originally  came  from  the  Crimea.  There  is  especially 
onsiderable  difference  in  rust  resistance  between  Russian  varieties 

hard  winter  wheats  and  the  Hungarian  varieties,  the  difference 
ing  in  favor  of  the  former. 

KMnrwK  ahb  snrcoiur. 

For  several  years  the  writer  has  called  attention  in  publications  arid 

herwise  to  the  rust  resistance  of  emmer  and  einkorn,  the  latter  being 

kind  of  grain  resembling  emmer,  but  having  much  smaller  heads 

il  only  a  single  grain  in  each  spikelet.     Recently  it  ha*  lieen  deter- 

ined  that  onty  certain  varieties  of  emmer  are  particularly  re-i<4ant, 

ere  being  other  varieties  that  are  rather  .-u-eeptible  to  riM.     To  the 

rmers,  therefore,  who  are  growing  emmer  it  i.«*  »u<rge«»ted  that  they 

n*p  close  watch  of  the  crop  in  the  field  and  of  the  different  varieties 

!  this  grain  that  are  handled  in  the  market-,  iw*  ?*eed  of  tho-e  \urie- 

es  which  resist  ru>t  be>U  and  .wdeet  from  their  own  field*  the  ino-t 

ist-resistant  plants  for.-eed.    It  will  proliably  be  found  that  the  vu-t- 

*sistant  varieties  are  alw>  the  iuo-t  dro^ht  n-i-tant. 

Among  the  varieties  of  em^^r  grown  in  cooj^ration  with  the  ^o,?:. 

>akota  Experiment  Station  durir.g  1>»4  it  wa-  fo»-f;'l  ti.;it  tb/ee  ,:':,  .- 

lowed  great  difference-  in  ru-t  r^-i-tar.'-e.  or.e  of  the  \\.r<i*  ••  .r.j 

mch  damaged  bv  ru-t.     The  varietv  wor-t  arlwted  «(er«-il  lr  '•  *-•  s±- 

on  No.  lbm2'2)  gave  a  vW.i  of  2?   */•*-:.*'«   \»r  ^  f,  v .'...-  "*-  -    -". 

esistant  varietv  iC'er^al  Ir.ve-tVv!  ,u  \o.  \:,z*',.  -.]..;*  :  '-',-*   *    -   -  .• 

er  acre.    The  fom.er  variety  »*«  vr*  :••  J  *■  a-  :•-  \*-?    •>  *--     :  7—  -~- 

nee  to  black  «»teni  ni-t.  w:;i-  ?;.-  "i***-r  v*r !•-••.*.  -*,  i*r  *•  *'  "  -:.*.-.  -:t- 

ion  could  di^Io-*.  s?^»«*-»i  1  »    ;*r  '•  '.♦  of  re-'-v-r,  ^. 

m 

Einkorn  appear*  to  V*/r.  :"*%*  -.  r --*:••  <  *  * ."-  -*->-+*  ~  v  *:^  -*-- 
larv  orange  leaf  n-t.  *:.  .  :--'-♦-  -  :-.  -•  **♦>-  ;  •!■*  *mi*  *-  -"*- -  ~ -^~- 
D  no  instance  kn-zwr.-  totv-  v  -  %  • .v—  ••.->  *^^i  t- ;  :«-r:.    l.:i_-  ^.iac 
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to  einkorn  from  rust  in  the  very  worst  rust  season*  during  nil 
time  that  this  grain  has  been  under  trial  in   this  country.    It  Im* 
very  drought  resistant  and  completely  winter  hardy  for  all  lititb 
at  least  as  far  as  the  northern  boundary  of  Nebraska.    It  is  of  < 
growth,  but  ought  to  furnish  a  considerable  amount  of  winter  ptf 
age  and  still  produce  a  good  yield  of  grain  at  harvest  time. 

BUST-RESISTANT  OATS. 

There  has  not  yet  been  found  the  degree  of  rust  resi>1ancf  in  * 
varieties  that  exists  in  certain  wheat  varieties.     It  is  true,  bowru: 
that  in  ordinarv  seasons  certain  kinds  of  oats  in  some  localitio  at*  • 
affected  by  rust  when  other  varieties  are  considerably  damaged  W 
are  known  as  rustproof  oats,  under  the  names  of  Texas  Ritttpn- 
Texas  Red,  Georgia  Rustproof,  etc.,  are  generally  supposed  tol*^ 
only  kinds  that  can  be  grown  at  all  in  the  extreme  South  witi  v 
promise  of  success,  because  of  the  great  abundance  of  ru>t  *.'. 
often  nearly  or  entirely  destroys  ordinary  varieties.     Of  four**  tb~ 
so-called  rustproof  oats  are  not  actually  rustproof;  there  i*  al*»y 
considerable  amount  of  rust  on  the  plants,  but  in  the  extreme  n 
they  certainly  resist  rust  to  a  considerable  degree.     It  is  a  W> 
peculiar  that  these  same  oats  when  planted  in  middle  latitude*  r 
the  North  will  resist  the  rust  but  little,  if  any,  better  than  the  •? 
naiy  varieties  adapted  to  such  places,  and  they  appear  in  some  «'*• 
to  be  even  more  affected  than  other  varieties.     There  is  no  do- 
however,  that  the  rustproof  oats,  when  not  affected  4>y  the  winter,  s 
the  safest  for  general  purposes  in  the  South.     On  the  other  la»i. 
is  an  important  fact  that  these  oats,  though  often  sown  in  late  autu 
or  earty  winter,  are  not  winter  oats,  and  therefore  are  often  win: 
killed  even  in  the  far  South.    There  is  therefore  a  demand  in ' 
South  for  a  true  winter  variety  that  is  at  the  same  time  able  to  v ' 
stand  the  rust  as  well  as  or  better  than  the  rustproof  oats. 

EAELT  VARIETIES  OF  GRAIN  THAT  ESCAPE  RUST. 

A  number  of  varieties  of  grain  good  in  other  respects  will  often 
free  of  rust,  not  because  they  are  resistant,  but  because  they  ripen  * 
early  as  to  escape  the  disease  at  its  worst  period.     Some  varieties 
so  very  early  in  ripening  that  even  though  their  yield  is  not  a*  fk 
as  that  of  others  and  their  quality  not  so  good,  they  become  ^ 
important  in   certain   localities,  simply   because   of   their  abilitj  t 
escape  rust  and  the  attacks  of  other  fungous  as  well  as  inject  p»w* 
By  this  means  they  are  able  to  produce  a  very  good  average  5'* 
although  their  yield  in  any  one  favorable  season  may  be  tes  ty  : 
large  per  cent  than  that  of  other  kinds, 
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EABLY  OATS. 

Vs  already  stated,  oats  do  not  resist  rust  to  as  considerable  a  degree 

do  a  number  of  durum  wheats,  and  therefore  a  very  early  variety 

oats  has  special  value.     At  the  present  time  two  of  the  most  valua- 

•  varieties  in  the  United  States,  probably  the  most  valuable  in  this 

;pect,  are  the  Sixty  Day  and  Early  Burt  oats,  the  former  having 

en  introduced  in   recent  years  from  southwestern  Russia  by  the 

apartment   of  Agriculture.    The   advantage  that  the   Sixty  Day 

rioty  has  over  others  in  the  matter  of  earliness  has  been  particularly 

own  during  the  last  season  in  the  Northwest  in  the  entire  freedom 

om  rust  that  has  been  its  characteristic  almost  everywhere  that  it 

s  been  grown  whenever  seeded  in  good  time.     In  many  instances 

liere  other  oats  met  with  entire  destruction  through  rust  the  Sixty 

ay  oat  was  harvested  in  bright  condition,  with  but  very  little,  if  any, 

.mago  from  rust.     In  such  seasons,  therefore,  it  is  not  a  question 

bether  the  Sixty  Day  oat  and  others  of  its  class  are  good  yielders,  but 

bother  such  varieties  are  not  the  only  ones  that  will  yield  anything. 

ie  Sixty  Day  variety  also  seems  to  stand  up  well.     It  is  of  short 

■owth,  and,  not  having  a  very  heavy  panicle,  does  not  usually  lodge. 

does  not  have  a  plump  grain,  and  is  not  so  good  in  quality  as  the 

►vedish  Select  and  some  other  kinds,  but  it  makes  up  for  these  defi- 

cncies  in  the  certainty  of  producing  a  crop  in  unfavorable  seasons. 

In  the  cooperative  experiments  at  the  South  Dakota  Experiment 

tation,  already  referred  to,  the  varieties  of  oats  in  most  cases  were 

idly  rusted.     A  portion  of  the  report  from  that  station  on  rust  of 

its  is  as  follows: 

The  Hporen  of  the  red  stage  were  so  plentiful  that  at  times  the  ground  was  colored 
d.  Alx)ut  the  time  the  black  rust  appeared  the  straw  crinkled  ho  badly  that  it 
as  necessary  to  cut  green,  so  little  can  be  told  by  quantitative  results  in  the  case  of 
its.  In  the  fields  shown  in  Photo.  G  the  Sixty  Day  oat,  at  the  right  hand,  stood  up 
ell  and  was  free  of  rust,  giving  a  yield  of  84.5  bushels  per  acre  testing  35  pounds 
t  bnfihel.  The  Swedish  Select  field,  at  the  left,  made  a  much  larger  growth  of 
raw,  which  lodged  and  rusted,  and  only  thrashed  out  51.7  bushels  per  acre  with  a 
st  of  23  pounds  per  bushel,  but  for  reasons  given  alxwe  they  were  cut  while  quite 
ven.  In  the  series  of  plats  showTn  in  Photo.  II,  where  the  Sixty  Day  oat  is  the  first 
at  and  the  Swedish  Select  the  sixth,  the  yields  were  09  and  70  bushels  per  acre, 
•spectively. 

As  the  Swedish  Select  will  commonly  vi<*ld  much  more  than  the 
ixty  Day  oat  and  nearly  always  greatly  outweighs  it,  it  is  evident 
iat  the  difference  in  weight  per  bushel  in  the  first  of  these  instances 
nd  the  average  difference  in  yield  in  favor  of  the  Sixty  Day  oat  is 
ue  simply  to  the  fact  that  the  latter  variety  ripened  sufficiently  early 
3  escape  the  rust. 

In  all  plat  experiments  of  the  Department  of  Agriculture  the  Sixty 
)ay  and  Early  Burt  varieties  have  maintained  the  quality  of  escaping 
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rust  and  other  diseases  by  early  maturity.     The  difference  in  tis 
maturing  between  these  and  the  average  of  other  varieties  runs  fr> 
week  to  ten  days,  or  occasionally  even  two  weeks.     This,  of  cour«* 
time  for  great  changes  to  occur  in  the  abundance  and  rate  of  uk?  • 
of  rust  and  other  parasites,  as  well  as  for  great  changes  in  the  wnw  * 
By  the  same  means  the  Sixty  Day  variety  often  escapes  the  dp «;. 
that  begins  about  harvest  time  in  many  localities.     The  KheN-t  .' 
another  very  early  variety — in  fact,  similar  in  many  re>pecu  t.. 
Sixty  Dajr  oat — now  grown  to  a  considerable  extent  in  Nebra>!a  . 
also  introduced  from  Russia,  is  becoming  important;  but  bein^  . 
enthr  more  adapted  to  the  drier  districts  where  rust  seldom  occurs  :• 
ability  to  escape,  the  rust  is  not  of  so  much  advantage. 

JAPANESE  AND  CHINESE  WHEATS. 

In  most  respects  Japanese  wheats,  which  all  belong  to  the  com 
group,  are  not  particularly  good.     They  are  inferior  in  miHin<r»}^  ' 
to  the  varieties  generally  grown  in  this  countiy,  although  rwdlr ;»-' 
than  the  white,  starchy  wheats  of  the  Pacific  coast     A  nuniUr 
Japanese  wheats,  however,  have  the  important  quality  of  <:reat  rr 
ness,  and  for  this  reason  alone  are  of  value  for  certain  portion*  ^ " 
country,  particularly  where  there  is  much  rust     Several  of  thtw. 
well  as  some  Chinese  sorts,  have  been   under  experiment  h\  '" 
Department  of  Agriculture  for  a  number  of  years,  and  a  few  ; 
have  given  some  striking  results  in  the  matter  of  earline^.  T- 
varieties  Yemide  and  Onigara  are  particularly  early,  and,  if  *>*i 
good  time,  will  nearly  always  escape  any  bad  attack  of  ru>t.    T- 
are,  however,  very  inferior  in  the  quality  of  their  grain  and  an- 
adapted  for  use  in  the  Northern  States  or  the  States  of  the  (^ 
Plains.     On  the  other  hand,  the  Pootung,  an  early  Chinese  vari»t 
appears  to  have  a  very  high  proteid  content,  although  its  quality  * 
bread  making  has  not  yet  been  determined. 

The  statements  just  made  apply  also  to  some  early  varieties  of  t«r 
although  the  investigation  of  different  varieties  obtained  from  n- 
quarters  has  not  yet  gone  so  far  as  in  the  case  of  wheat  and  oat*, 
is  known  already  that  there  are  a  few  varieties  of  importance  ft 

the  standpoint  of  earliness.  | 

'I 

THE  IMPORTANCE  OF  GROWING  HARD  WINTER  WHEATS    j 

It  has  now  been  determined  by  actual  trials  that  it  is  possible  V 
use  of  the  hardiest  varieties  to  grow  winter  wheat  all  over  NVbra-' 
and  Iowa,  in  the  greater  part  of  South  Dakota,  and  even  in  port' 
of  Wisconsin,  Minnesota,  and  North  Dakota.     In  previous  p«^ 
tions  of  the  Department  of  Agriculture  attention  has  been  called  ^Vf  r    j 
times  to  the  fact  that  winter  wheat,  when  it  can  survive  the  winter, « 
always  produce  a  much  better  crop  on  the  same  farm  than  >p1"- 
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wheat.  At  the  same  time,  if  the  proper  varieties  are  used  the  quality 
of  the  grain  will  be  just  as  good  on  an  average  as  the  hard  spring 
wheats.  It  has  been  stated  with  particular  emphasis  that  winter  wheat, 
by  having  a  stronger  root  growth  and  starting  out  more  vigorously  in 
the  spring  and  ripening  much  earlier,  is  able  to  escape  to  a  great 
extent  the  disastrous  effect  of  a  rust  epidemic,  as  well  as  the  attacks 
of  other  fungi  and  of  insects.  It  will  often  also  escape  the  effects  of 
drought,  which  usually  sets  in  about  harvest  time  or  a  little  earlier. 

The  ability  of  winter  wheat  to  escape  rust  has  been  shown  very 
clearly  the  past  season.  In  many  instances  this  wheat  has  remained 
almost  as  free  from  rust  as  the  durum  varieties,  but  because  of  its 
earliness,  while  the  durum  wheats  resisted  the  rust.  Winter  wheat, 
if  ripening  at  the  same  time  as  spring  wheat,  would  probably  be  as 
much  affected  by  rust  as  the  latter,  although  it  would  always  have  the 
general  advantage  of  being  a  more  vigorous  plant,  with  stronger  roots. 
In  the  season  of  1904,  in  nearlv  all  cases  where  winter  wheats  were 

7  %? 

grown  in  the  spring-wheat  States  they  were  much  less  rusted  than  the 
spring  varieties,  although  badly  rusted  in  districts  farther  south.  In 
the  experimental  plats  at  the  South  Dakota  Experiment  Station  the 
winter  varieties  matured  early  enough  to  escape  any  damage,  although 
the  ordinary  spring  wheats,  as  already  stated,  suffered  very  severely 
last  season. 

It  has  been  mentioned  that  the  hardiest  winter  wheats  resist  rust  a 
little  more  than  other  winter  varieties,  but  it  is  also  found  that  the 
earlier  these  varieties  are  the  better,  as  of  course  in  that  case  they 
have  the  advantage  both  of  resistance  and  earliness  in  avoiding  the 
rust.  As  these  hardy  and  hard-grained  winter  wheats  have  such  an 
advantage  in  respect  to  rust,  besides  being  superior  in  other  ways, 
there  is  probably  nothing  of  more  importance  than  the  further  exten- 
sion of  their  range  northward  in  the  spring-wheat  region.  In  this 
connection  one  of  the  most  interesting  facts  now  shown  is  that  winter 
wheat  can  be  grown  at  least  as  far  north  as  Lisbon,  N.  Dak.  This  gives 
confidence  to  the  prediction  that  the  results  of  further  experiments 
will  show  that  the  range  can  be  extended  to  the  Canadian  boundary. 

Mr.  C.  A.  Waterman,  of  Hay  Springs,  Nebr.,  who  grew  Kharkof 
winter  wheat,  the  hardiest  of  the  introduced  Russian  varieties,  states 
that,  as  a  rule,  wheat  rusted  very  badly  in  his  section  in  190-1,  but  that 
Kharkof  rusted  very  little.  His  principal  field  of  Kharkof,  however, 
gave  a  small  yield,  because  of  a  very  severe  hailstorm.  This  variety 
seemed  to  stand  the  dry  weather  much  better  than  the  ordinary  spring 
wheat.  The  spring  wheat  in  the  locality  averaged  10  bushels  per 
acre,  while  the  Kharkof  gave  indications  of  producing  more  than  20 
bushels  per  acre  before  the  fall  of  hail. 

The  most  interesting  trial  of  winter  wheat  in  the  spring- wheat  region 
has  been  made  by  Mr.  T.  N.  Oium,  of  Lisbon,  N.  Dak.    Mr.  Oium 
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has  grown  the  Kharkof  winter  wheat  very  successfully  for  t**  *. 
sons,  obtaining  in  1904,  375  bushels,  with  a  yield  of  21  bush^N  >• 
acre.     This  vield  was  much  better  than  that  of  the  common  <<r . 
wheat  of  the  locality,  although  not  nearly  so  good  as  the  durum  u  . 
which  latter  yielded  35  bushels  per  acre.     A  particularly  inters  ; 
fact  in  connection  with  this  test  is  that  the  success  in  safely  wit>t>-  . 
the  wheat  was  apparently  due  to  the  method  of  seeding  it  dir- 
into  ordinary  wheat  stubble  without  plowing  the  ground,  which  *-. 
the  opportunity  of  much  protection  to  the  wheat  from  the  >m*  i 
was  caught  and  held  by  the  old  stubble.    This  is  a  method  that  i 
be  strongly  recommended  for  a  time  until  the  wheat  l*oom^  -  * 
ciently  acclimated  to  be  sown  and  treated  in  the  ordinary  way.  IT 
probable  that  a  harrowing  or  even  a  light  disking  might  I*  giu; 
the  stubble  ground,  which  would  increase  the  chances  for  a  g\*^  ■• 
and  at  the  same  time  not  interfere  materially  with  the  pn>t^ 
offered  b}r  the  stubble.     The  quality  of  the  gTain  obtained  l»y  M- 
Oium  in  1904  was  excellent,  and  would  easilyT  grade  No.  1  aid  ;-» 
sibly  No.  1.     The  weight  test  was  59  pounds  per  bushel.    A  \**- 
of  the  seed  was  sown  on  ordinary  plowed  land  and  some  in  short  r 
let  stubble,  in  both  cases  with  the  result  that  these  seeding  *•' 
entirely  winterkilled  about  the  middle  of  March. 

A  number  of  other  reports  have  been  received,  showing  coo.} 
success  with  winter  wheat  at  other  points  in  South  Dakota,  Iowa. . 
southern  Minnesota.     The  accompanj'ing  picture  (fig.  4)  is  a>  jp«>* 
illustration  as  could  well  be  produced  of  the  differences  in  injury  r  ' 
rust  in  winter  wheat  and  spring  wheat  near  Sioux  Falls,  in  *••- 
eastern  South  Dakota. 

The  winter  wheat  used,  the  Kharkof  variety  from  the  original  - 
received  from  central  Russia,  is  represented  on  the  right  of  tbe  y 
ture.  The  spring  wheat  represented  on  the  left  is  the  common  !''• 
Stem,  having  a  velvet  chaff.  In  both  cases  the  straw,  the  head*,  t: 
the  grain  are  shown.  The  difference  in  the  quantity  of  rust  •»■  *•" 
stems  can  easily  be  seen,  as  well  as  also  the  more  important  differ 
economically  in  the  character  of  the  grain,  it  being  very  mueM'< 
eled  in  the  case  of  the  spring  wheat.  The  two  wheats  had  even  •*• 
dition  the  same,  with  the  simple  exception  that  one  was  sown  in  r 
autumn  and  the  other  in  the  spring. 

SEED  SELECTION  WITH  REFERENCE  TO  RUST  BBSISTAICI 

Constant  and  thorough  selection  of  seed  is  alwavs  one  of  tio  «"■' 
important  things  on  the  fa  I'm,  but  the  results  of  the  past  gea«on  tu' 
greatly  emphasized  this  importance.  One  of  the  most  intend", 
facts  brought  out  in  the  experiments  in  cooperation  with  the  >u' 
experiment  stations,  as  well  as  shown  by  observation  in  many  J"1* 
on  the  farms,  is  the  great  variation  in  the  effects  of  the  ruston<M,: 
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plants  in  the  same  field.  This  was  often  true  even  on  different 
t«  of  the  same  variety,  but  of  course  in  many  other  eases  the  dif- 
tice   was  due  to  the  mixing  of  varieties  in  the  same  field. 


:o.  4, — Comparative 

Kmoa  of  1»W.    A— Blue  Btem  BJjring  wheal;  grain  much  Injuni)  by  r 

wheat;  grain  not  Injured. 

Nearly  all  of  the  varieties  of  durum  wheat  recently  imported  from 
lussia  and  Algeria  were  handled  in  their  native  localities  in  so  priiui- 
ive  and  careless  a  manner  that  the  seed  when  obtained  here  was  in 
'very  case  badly  mixed,  and  much  trouble  has  been  caused  to  the 


Department  of  Agriculture-  and  to  the  experiment  stations  and  others 
concerned  to  develop  pure  seed  from  these  varieties.  The  fact  of  the 
mixture  of  the  seed  has  been  strikingly  shown,  as  already  staled,  in 
the  great  variation  in  the  effects  of  rust  on  different  plants  in  the  stme 
field.  In  some  instances  certain  plants  have  shown  almost  100  per 
cent  of  rust  resistance,  while  others,  supposed  to  he  of  the  same 
variety,  were  almost  worthless  because  of  the  rust.  There  have  been 
other  equally  interesting  examples  of  mixtures  of  the  common  spring 
wheat  with  the  durum  wheat  on  many  of  the  farms  in  the  Northwest,  it 
being  perfectly  easy  always  in  going  through  a  field  to  select  the  rusted 
plants  from  their  habit  of  standing  up  straight  and  having  a  light  head, 
with  little  or  nothing  within  the  chaff,  while  the  durum  wheat  heads 
would  hang  over  heavily  and  be  full  of  fairly  sound  grains. 

As  a  result  of  these  conditions  the  farmers  of  the  Northwest  hare 
an  excellent  opportunity  this  year 
of  ridding  themselves  of  mixtures  of 
other  grain  in  their  crops  because  of 
the  lightness  of  the  rusted  seed,  and 
they  will  certainly  not  be  alive  to 
their  own  interests  if  they  do  not 
take  advantage  of  it.  In  most  in- 
stances the  seed  of  the  ordinary 
spring  wheat,  mixed  with  the  durum 
wheat,  is  so  very  light  that  a  good 
fanning  will  throw  it  all  out,  and 
the  farmer  therefore  can  readily  ob- 
tain fairly  pure  durum  wheat  seed. 
It  will  be  almost  inexcusable,  there- 
fore, if  next  season  in  any  of  tie 
fields  of  the  Northwest  there  should 
be  seen  any  considerable  quantity  of 
common  spring  wheat  in  the  durum 

Fia.  B,-Saniplp  of  durum  wheat  urownntBer-    wneat'    an(^    at    tne     Same     time   the 

iin,N.Dak..itnhtBcasonofi904.  farmers  who  have  clean  fields  wffl 

receive  quite  a  premium  in  price  for  their  wheat. 

In  the  accompanying  illustrations  the  very  poor  shriveled  grains 
(fig.  <i)  shown  were  separated  from  a  sample  of  durum  wheat  received 
from  a  farm  in  North  Dakota.  The  seed  of  the  durum  wheat  is  shorn 
in  figure  fl. 

In  this  instance  the  rusted,  shriveled  seed,  which  was  ordinary  Fife 
wheat,  made  up  from  0  to  10  per  cent  of  the  crop,  a  mixture  thai 
should  never  be  allowed  on  any  farm.  It  will  be  seen  that  the  seed  » 
so  light  that  a  large  part  at  least,  if  not  all,  could  be  readily  blown 
out  with  a  fanning  mill.  The  illustrations  show  the  striking  differ-  , 
encc  in  the  effects  of  the  rust  on  the  common  wheat  and  on  the  durum  j 
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g-rowri  in  the  same  fields  and  under  exactly  the  same  conditions. 
?  same  time,  the  farmers  may  learn  the  lesson  from  this  experi- 
of  the  importance  of  selecting  sound,  healthy  plants  from  all 
in  all  cases.  Even  where  they  have  no  mixture  of  other  varieties 
will  always  be  great  variation  among  the  plants. 
>  great  advantage  of  making  constant  use  of  a  regular  seed  plat 
11  shown  by  the  season's  experience.  The  method  of  making  use 
is  plat  will  be  described  briefly.     The  seed  plat  is  simply  a  small 

of  1  acre  or  more  (depending  upon  the  acreage  of  grain  that 
irmer  grows),  in  which  only  seed  grain  is  grown,  none  of  it  being 
in  the  markets,  but  all  being  used  for  sowing  the  general  crop  of 
icxt  year.  To  start  the  seed  plat  go  through  the  large  field  just 
re  harvesting  and  select  all  the  best  individual  plants  that  can  be 
kly  obtained,  keeping  in  mind 
l  stooling,  large  heads,  and  vig- 
:s,  healthy  plants  without  rust 
nut.  Continue  selecting  until  a 
eient  number  of  bundles  of  the 
Lts  are  obtained  which,  when 
ished,  will  give  seed  enough  for 
iug  an  acre  of  ground,  or  more 
he  farmer  wishes  a  larger  plat 
a  an  acre.  This  can  be  thrashed 
simply  by  a  flail  or  by  tramping 
beating  inside  of  a  bag;  or,  if  the 
d  selection  should  become  a  regu- 
custom,  which  it  ought  to  be,  the 
mer  may  be  justified  in  buying 
mall  1  or  2  horsepower  thrasher 
it  can  be  run  by  a  gasoline  engine, 
a  cost  of  about  $200  for  both  the 
rasher  and  the  engine,  which  will 
adilv  thrash  anv  small-sized  bun- 
ljs,  as  small  even  as  a  mere  handful, 
ae  seed  from  these  bundles  is  used  for  seeding  the  seed  plat,  which 
ould  be  set  apart  separate  from  any  of  the  fields  and  kept  thoroughly 
rotected,  even  fenced  in  if  necessary.  Just  before  harvesting  this  seed 
at,  the  very  best  plants  should  be  selected  from  the  plat  in  the  man- 
?r  described,  and  the  seed  of  these  plants  should  be  used  for  sowing 
lis  seed  plat  the  next  autumn  or  spring,  and  all  the  remainder  of  the 
?ed  from  the  seed  plat  will  then  be  used  for  seeding  the  general  crop. 
Wtinue  the  same  method  from  year  to  3*ear,  always  obtaining  the 
est  seed  from  the  seed  plat  for  seeding  itself  and  using  the  remainder 
►i  the  seed  harvested  from  this  plat  for  seeding  the  general  crop.     In 
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Fig.  6.— Sample  of  ordinary  spring  wheat  mixed 
in  the  same  field  from  which  the  sample  shown 
in  figure  5  was  taken. 


24 

this  way  no  seed  is  ever  taken  from  the  general  crop,  and  yet  it  i-  p 
duced  on  the  same  farm,  is  constantly  improved,  and  is  better  xl. 
seed  imported. 

DRAINAGE  AND  CLEAN  CTJLTITATIOV. 


■r.    * 


Probably  in  all  cases  where  it  is  supposed  that  difference*  in 
composition  of  the  soil  have  some  relation  to  the  occurrence  vf  r> 
the  real  cause  for  variation  in  this  respect  is  the  relative  quanta  ■ 
water  in  the  soil.     A  poor  soil  will  nearly  always  be  somewhat  «■ 
vated  and  a  rich  soil  low  lying,  as  naturally  the  richer  material  </  \ 
soil  will  be  washed  to  lower  elevations.     At  the  same  time  and  f-  r  t 
same  reason  there  will  be  more  water  in  lower,  fertile  soib  trur 
the  poorer  soils.     The  more  succulent  and  watery  the  plant  l*i>c 
from  the  great  quantity  of  water  in  the  soil  the  more  rapnli;  '- 
rust  will  grow  in  the  plant,  and  this  is,  therefore,  the  reason  why  n*  - 
rust  occurs  in  the  fertile,  lower  lying  soils.     It  is  evident  that  in  £- 
grown  on  water-logged  soils  there  will  be  much  more  rust  thani  - 
where,  and  that  thorough  drainage  will  tend  to  lessen  the  amou : 
rust. 

On  plants  grown  in  heavily  manured  ground  it  is  notdimth  :. 
amount  of  nitrogenous  material  thus  furnished  to  the  plant  that  i«  * 
cause  of  more  rust,  but  the  fact  that  such  plants  are  also  thus  ert.  ■ 
to  absorb  more  moisture  and  always  are  more  rank  in  growth  and  !  s 
softer  straw.     It  will  also  follow  that  plenty  of  sunlight  will  hau  ' 
effect  of  dissipating  moisture,  and  therefore  to  some  extent  will  \  •■ 
vent  the  spread  of  the  rust.     Thorough  and  clean  cultivation  »»:  : 
soil,  exterminating  all  weeds  and  drilling  the  wheat  instead  of  k  - 
casting,  will  admit  much  more  sunlight,  and  should  always  bepra>ti 
for  other  reasons  as  well. 

INFECTION  FROM  BUSTED  GRASSES. 

It  has  been  proved  by  previous  experiments  of  the  Departnirr- 
Agriculture  that  the  black  stem  rust  of  oats  is  the  same  as  that  * 
occurs  on  the  wild  meadow  oat  grass  and  sometimes  on  orchard  &•* 
It  probably  occurs  also  on  two  or  three  other  wild  grasses.     Tbt- ' 
stem  rust  of  wheat  is  known  to  occur  on  several  of  the  wild-vi 
grasses,  or  quack  grasses,  and  on  certain  wild-rye  grasses    I', 
known,  further,  that  the  rusts  from  wild- wheat  and  wild- rye  prv 
will  readily  infect  wheat.     It  is  therefore  of  considerable  it»ix'rt.t 
to  the  farmer  to  know  whether  these  grasses  on  his  farm  are  u^ 
rusted;  and  if  so,  to  try  to  avoid  sowing  the  grain  crops  near  thrro. 
is  probable  that  further  experiments  will  determine  what  other  gn>-* 
if  any,  harbor  these  rusts,  so  that  all  the  grasse.s  that  should  Ix1 1 
away  from  the  grain  fields  may  soon  be  definitely  known,  and  iIim. 
such  knowledge  the  farmer  may  be  enabled  very  largely  to  elimin 
the  chances  for  the  occurrence  of  rust  in  his  fields. 
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TOMATOES. 


INTRODUCTION. 

he  tomato  is  one  of  the  few  garden  vegetables  of  American  origin 
iing*  high  rank  as  a  commercial  crop  which  has  come  into  general 
uvation  within  the  last  century.  This  plant,  because  of  its  rela- 
1  to  the  nightshade  family,  was  for  a  long  time  held  in  disrepute 
gardeners  and  people  generally.  For  at  least  a  century  after  the 
iato  was  more  or  less  familiar  to  botanists  and  gardeners  it  was 
•y  sparingly  cultivated,  and  when  grown  at  all  was  used  chiefly  as  an 
lamental  plant.  Its  cultivation  was,  therefore,  markedly  delayed, 
i  it  was  not  until  after  the  strong  prejudice  that  the  tomato  was 
isouous  was  broken  down  that  its  cultivation  began  to  attract  atten- 
n  and  its  use  became  general. 

The  cultivation  of  the  tomato  in  England  and  the  United  States 
me  much  later  than  it  did  in  the  countries  bordering  the  Mediter- 
nean.  Climatic  conditions  undoubtedly  had  much  to  do  with  this. 
'cause  of  the  warm  climate  and  otherwise  congenial  conditions  exist- 
g  in  the  Mediterranean  countries  the  tomato  flourished  there.  In 
igland,  however,  because  of  the  comparatively  short  season  and 
lall  amount  of  heat  during  the  growing  period,  the  cultivation  of 
is  plant  gained  slowly.  Even  now  the  cultivation  of  the  tomato  in 
reat  Britain  is  chiefly  confined  to  house  and  protected  walls.  In  the 
nited  States,  after  the  plant  was  once  introduced  and  its  poisonous 
fects  were  discredited,  its  cultivation  grew  rapidly,  and  now  we  find 
among  the  most  generally  cultivated  of  our  garden  vegetables. 
As  before  stated,  the  tomato  is  of  American  origin.  The  exact 
►cation  from  which  the  plants  first  carried  to  Europe  were  secured  is 
3t  definitely  known,  but  historical  evidence  indicates  that  these  plants 
ere  taken  from  Peru. 

TYPES  OP  TOMATOES. 

There  are  now  a  number  of  distinct  types  of  the  tomato  in  cultiva- 
ion,  three  of  which  are  worthy  of  mention,  namely,  the  Currant  type, 
be  Cherry  type,  and  the  common  commercial  type,  of  which  there  are 
aany  varieties. 
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The  Currant  tomato  is  a  weak-growing,  small-leaved,  small-frail^ 
plant,  bearing  its  fruit  in  large  currant-like  clusters,  the  indirkkh 
fruit--  being  about  one-fourth  inch  in  diameter,  and  usually  red  a 
color. 

The  Cherry  tomato  is  somewhat  similar  in  habit  of  growth,  thoor 
more   robust,   with   larger  foliage  and   with   fruits  borne  in  larr  I 
clusters  and  the  individual  fruits  much  larger  in  size,  varying  f>».  \ 
one-half  to  five-eighths  inch  in  diameter,  and  in  some  extreme  r>— 
fruits  three-fourths  inch  in  diameter  have  been  obtained.    The  snx-  I 
spherical  fruits  of  these  two  classes  are  usually  two-celled  and  >■■"  i 
regular  in  size  and  shape. 

The  plant  of  the  commercial  tomato  is  robust  in  habit  of  growth  »- 
compared  with  that  of  the  Currant  or  Cherry  type.    The  most  charvt^ 
istic  and  probably  the  norc. 
habit  of  the  plant  i*  xpratiir . 
with  large,  open,   compos   i 
leaves,    and    comparative 
sina.ll,    ordinarily     flat,    < 
Bomewhat  rolled  leaflets.    '■'■ 
may.  however,  be  upright  ■  ) 
habit,  with  large,  moch-wr-    1 
kled  leaves,  giving  the  pbn!.  I 
a  very  compact  and  sit;r.   I 
appearance,  as  in  the  Ira*.-  | 
Champion  group.    Inen"i.s 
group,  known  as  the  Put*'    ' 

Fio.l.— Globular, regularly  formed  trulls,  each  isoeenrtn    Leaf ,  the  leaflets  are  larj>>'  J' 
the  Stone,  Bean*,  .nd  Perfection  variety.  fl(^  ^  ^^  pubescent  p. 

ing  the  plant  a  luxuriant  appearance.  The  normal  and  most  character)- 
tic  form  of  the  tomato,  however,  has  a  decumbent  habit  of  growth,  op1* 
compound  leaves,  with  comparatively  small  leaflets  or  subdivisions 
It  is  not  necessary  at  this  place  to  enter  into  a  description  of  i' 
botanical  relations  of  these  different  types  and  forms.  Enough  b 
been  said  to  show  that  there  is  more  than  one  species  aud  that  t'» 
tomato  is  remarkably  variable.  This  is  also  carried  out  in  the  tor. 
and  color  of  the  fruit,  as  well  as  in  the  habit  of  the  plant  and  in  r 
forms  of  the  leaves.  The  fruits  vary  in  size  from  that  of  the  ty- 
rant to  the  large  irregular  forms  .of  the  Beefsteak  variety.  T 
vary  in  color  from  the  deep  red  of  the  Cherry  through  various  A*'- 
to  the  purple  of  the  Beauty  and  the  yellow  of  the  Golden  Queen.  T'« 
form  of  the  fruit  also  varies  from  the  spherical  type  of  the  Cum  ' 
and  Cherry  to  periform  and  turbinated,  and  from  the  broad,  flat  forw 
of  the  Beefsteak  to  the  globular,  regularly  formed  fruits,  such  asum-i 
in  the  Stone,  Beauty,  and  Perfection  varieties,  as  shown  in  figure  I 


LEHGTHEHIHG  THE  GROWING  SEASON. 

>ca.use  of  the  tropical  origin  of  the  tomato  it  requires  a  long  season 
ts  growth  and  development,  and  on  this  account  it  is  necessary 
te  Northern  States,  in  order  to  secure  paying  crops,  to  resort  to 
loda  which  lengthen  the  growing  season.  It  is  much  easier  for 
£&rdener  to  accomplish  this  while  the  plant  is  small  than  when  it 
rge,  and  because  early  fruits  are  as  a  rule  more  valuable  than  late 
;  it  is  of  advantage  to  the  gardener  to  secure  his  crop  as  early  in 
season  as  practicable.  The  season  is,  therefore,  lengthened  at  the 
inning  rather  than  at  the  end.  This  is  accomplished  by  sowing 
Is  in  hotbeds  or  greenhouses  several  weeks  in  advance  of  the  time 
i\  they  could  be  safely  planted  in  the  open. 

:i  the  latitude  of  New  York  City  it  is  the  common  practice  to  sow 
seeds  of  the  tomato  about  March  15,  while  farther  south  it  is  cus- 
lary  to  sow  them  somewhat  earlier,  from  the  10th  to  the  15th  of 
>ruary,  and  as  the  more  southern  latitudes  are  approached  even 
lier  dates  of  planting  are  resorted  to.  In  Florida  and  southern 
cas  plantings  are  made  in  November,  so  that  the  fruits  come  into  the 
rket  several  weeks  in  advance  of  the  earliest  northern-grown  fruits, 
is  evident  from  what  has  been  said  that  the  tomato  has  no  fixed 
nod  of  growth.  In  fact,  in  climates  where  its  growth  is  not  inter- 
red by  frosts  it  becomes  a  perennial  plant,  but  in  temperate  regions 
iere  seasons  are  markedly  distinct  it  is  forced  to  acquire  an  annual 
bit  and  to  be  treated  as  an  annual  plant. 

Since  the  prejudice  in  regard  to  the  poisonous  qualities  of  tfie  fruit 
s  been  broken  down  and  improved  canning  processes  have  come  into 
e  the  tomato  has  become  a  very  important  commercial  field  and  gar- 
u  crop.  It  is  a  fruit  which,  as  before  stated,  has  no  definite  season, 
is  relished  at  all  periods  of  the  year  in  a  fresh  state,  and  is  equally 
alcome  upon  the  table,  when  properly  cooked  or  prepared,  whether  it 
is  been  freshly  taken  from  the  vines  or  has  been  preserved  in  cans, 
s  a  result  of  the  extensive  use  of  the  tomato  it  is  now  cultivated  both 
i  a  field  and  as  a  forced  crop,  and  in  this  publication  we  shall  con- 
der  it  under  both  heads. 

THE  TOMATO  AS  A  FIELD  CROP  AT  THE  NORTH. 

East  of  the  Mississippi  River  and  north  of  the  latitude  of  Washing- 
:>n,  D.  C,  the  tomato  is  handled  as  an  annual,  the  seeds  being  sown 
i  hotbeds  about  the  middle  of  March.  The  young  plants,  as  soon  as 
hey  have  developed  their  first  true  leaves,  are  transplanted  to  stand 
bout  2  inches  apart  each  way  and  are  allowed  to  develop  in  these 
[uarters, until  they  have  attained  a  height  of  from  4  to  6  inches  and 
he  leaves  begin  to  crowd  considerably.     They  are  then  transplanted 
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to  pots,  3  or  4  inches  in  diameter,  similar  to  those  used  by  Sorifts.  u- 
if  these  are  not  available,  they  may  be  shifted  to  strawberry  boie-  ■ 
to  tin  rims  formed  by  melting  the  top  and  bottom  from  an  ordim- 
2-pound  can  used  by  canners  in  tinning  vegetables.  The  heat  w! 
is  necessary  to  unsolder  the  top  and  bottom  of  these  cans  will  be  -  / 
ficient  to  unsolder  the  seam  at  the  side,  which  will  leave  a  rim  of  : 
about  5  inches  in  height  and  about  3  to  34  or  4  inches  in  diarar--  ■ 
By  tying  a  string  around  each  rim  it  can  be  filled  with  soil  ae-i 
young  plant  placed  in  this  receptacle.  By  slipping  a  shingle  o?  ' 
a  can  so  prepared  it  may  be  shifted  to  the  quarter  where  the  plat: 
to  grow  until  it  attains  the  size  desired  for  field  planting. 

With  seed  sown  at  the  time  mentioned  it  will  frequently  b»r;> 
that  plants  handled  in  the  manner  described  will  he  in  bloom  or  •>.< 
bearing  small  fruits  the  size  of  a  marble  before  it  is  time  to  j>  i 
them  in  the  field.  With  careful  handling  at  the  time  of  placing  * 
plants  in  the  field  these  blossoms  and  fruits  can  be  saved  and  = 
eome  to  maturity  and  produce  a  very  early  and  profitable  crop. 

TRAINING  PLANTS  TO  STAKES. 

For  earliest  returns  it  is  desirable  to  train  forced  plants  to  a  sini 
stem  by  tying  them  to  a  stake  4  or  5  feet  in  height.  A  good  stak-' : 
this  purpose  is  formed  by  small  sapling-  - : 
as  are  used  for  training  beans,  or  from  a  i: 
edge  seven-eighths  to  1  inch  square.  Tt .■  - 
stakes  should  be  driven  firmly  into  the  gtc- 
beside  the  plants  and  the  plants  carefully  t. 
to  them  to  prevent  whipping  and  to  keep  ; 
fruits  off  the  ground.  All  side  shoots  *b<> 
be  kept  pinched  out  and  only  the  central  !•■ 
ing  stem  allowed  to  develop,  as  shown  in  tij  .. 
2.  If  the  plants  are  to  be  trained  in  this  ■' 
they  can  be  set  from  18  inchett  to  2  feet  sp- 
in the  row,  and  about  3i  to  4  feet  between  i 


TRAINING  PLANTS  ON  FRAKBS 
Another    plan   sometimes   followed    id  ' 
training  of  tomatoes  is  illustrated  in  figim 
A  flaring  frame,  about  18  inches  square  at  '■■ 
base  and  24  inches  square  at  the  top,  is  pi*  ■ 
na.z.-piHiittrainedioa       over  the  plants  before  they  begin  to  Sprat' 
"*"•■  The  shoots  as  they  become  heavy  with  fr-r 

fall  over  against  the  sides  of  the  rack  and  are  prevented  from  com';.. 
in  contact  with  the  earth.     For  a  kitchen  garden  where  but  few  pW- 


wn  this  is  a  very  satisfactory  plan.     The  plants  can  be  set  some- 
oser  than  is  the  case  where  no  supports  are  provided.     For 
•cial  plantations,  however,  the  cost  of  the  frames  is  prohibitive, 
tunon  commercial  practice  is  to  place  the  plants  about  4  feet 
n?h  way  in  check  rows  so  as  to  allow  them  to  be  cultivated  in 
rections.     Under  intensive  cultivation  in  a  small  garden,  how- 
e  first  meth- 
t   of   tying 
&  to  stakes, 
found  very 
tory. 


re  tomatoes 
own  on  a 
scale  and 
the  product 
only  a  small 
er  bushel, 

ve  methods  of  handling  and  training  can  not  be  profitably  fol- 
The  common  practice  in  growing  tomatoes  for  the  general 
and  for  canning  purposes  in  localities  north  of  New  York  City 
w  the  seed  very  thinly  in  a  hotbed  about  March  15  and  allow  the 
to  grow  slowly  without  transplanting  them  until  they  can  be 
he  field  about  June  1.  The  plants,  even  with  the  most  careful 
m,  when  grown  under  these  conditions  will  become  long  and 
mined,  with  a  small  tuft  of  leaves  at  the  top. 


.—Training  plants  by  the  use  ol  frame* 


SETTING  THE  PLANTS. 
;s  more  than  a  foot  high  which  have  been  grown  under  these  con- 
should  be  treated  somewhat  as  follows:  Instead  of  attempting  to 
plant  deeply  and  maintain  it  in  an  upright  position,  remove  all 
three  or  four  of  the  topmost  leaves  about  the  growing  point.  Dig 
►w  trench  along  the  row— a  trench  3  or  i  inches  deep— slightly 
from  a  deep  point  at  one  end  to  the  surface  of  the  ground  at  the 
Place  the  bare  stem  of  the  tomato  and  the  root  in  this  trench, 
le  root  in  the  deepest  portion,  cover  the  stem  throughout  ita 
with  fresh  soil,  and  pack  this  firmly.  Under  these  conditions  the 
ill  take  root  throughout  the  length  of  the  buried  stem,  and  in  a 
me  the  added  root  system  which  is  thus  given  the  plant  will  force 
vigorous  growth.  Plants  of  this  character  which  are  to  be 
on  an  extensive  scale  are  never  trained.  They  are  allowed  to 
t  will,  and  the  fruits  are  gathered  aa  they  ripen  without  special 
m  to  keep  them  off  the  ground  or  otherwaM ^grttan. 
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The  construction  of  hotbeds  for  tomatoes  is  described  in  Farmer* 
Bulletin  No.  195  of  the  Department  of  Agriculture,  and  for  that  rea-  • 
is  not  repeated  here. 

8OH1  AND  YIELD. 


The  soil  for  the  tomato  varies  as  much  as  the  localities  in  which  it  i> 
grown.  Judging  from  the  extent  of  the  tomato  industry  in  Marc  uu  i 
and  the  fact  that  the  greatest  quantities  of  canned  tomatoes  are  groin 
and  packed  in  that  State,  one  would  naturally  be  led  to  the  conclave 
that  the  soil  conditions  there  are  ideal  for  the  tomato.  While  it  i* 
undoubtedly  true  that  the  tomato  can  be  more  economically  grown  m 
Maryland  than  in  any  locality  north  of  that  point,  it  doe*  not  n***>- 
sarity  follow  that  the  largest  yield  per  acre  is  obtained  in  that  A**-. 
The  largest  yields  of  tomatoes  are  undoubtedly  obtained  by  car«r;.. 
handling  of  the  plants  and  attention  to  fertilization  and  cultivation  r 
latitudes  north  of  Maryland.  Accurately  measured  yields  from  am- 
of  jpne-f ourth  acre  and  upward  in  Michigan  have  indicated  a  return  «>* 
1,200  bushels  per  acre,  which  is  undoubtedly  far  in  excess  of  the  yiVI-s 
ordinarily  obtained  by  even  the  best  growers  in  localities  where  trrau- 
toes  are  extensively  produced  for  canning  purposes. 

LENGTH  OF  SEASON. 

The  season  of  fruit  production  is  longer  in  the  higher  than  iu 
the  lower  latitudes.  This  is  a  rather  interesting  and  unexpecfci 
condition.  Normally  one  would  expect  to  find  that  the  tomato  wou.1 
begin  maturing  its  fruit  earlier  and  would  continue  bearing  longer 
in  the  latitude  of  the  city  of  Washington  than  it  would  in  the  lati- 
tude of  Boston;  but  this  is  not  the  case.  Tomatoes  in  the  iatitu  < 
of  Washington  and  south  of  this  point  come  into  bearing,  quicki; 
produce  a  heavy  flush  of  fruit,  and  then  refuse  to  do  more,  at! 
in  order  to  have  a  continuous  supply  throughout  the  season  it  *• 
necessary  for  market  gardeners  and  truckers  to  plant  seeds  in  suc- 
cession so  as  to  keep  up  a  continuous  supply.  In  fact,  the  common 
practice  among  truck  growers  is  to  make  two  sowings — an  early  sowing 
made  about  the  1st  to  the  10th  of  February,  which  will  give  fruit? 
about  July  15,  and  a  second  sowing  from  April  15  to  May  1,  plants  (if 
which  placed  in  the  field  give  a  crop  of  fruit  from  September  to 
November.  In  the  latitude  of  Boston,  however,  plants  from  •**<! 
sown  March  15  are  usually  transferred  to  the  field  about  June  1,  while 
upon  the  clay  or  gravelly  loam  soils  of  the  terminal  moraines  the*** 
plants  will  grow  continuously  throughout  the  season.  As  soon  a> 
they  begin  ripening  their  fruit  they  will  keep  up  a  continuous  supj:iv 
until  the  vines  are  killed  by  frosts.  For  this  reason  the  large  yield* 
previously  mentioned  become  possible. 
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Since  the  tomato  is  grown  exclusively  for  its  fruit,  those  fertilizers 
which  induce  a  large  growth  of  plant  and  foliage  are  not  desirable 
in  the  production  of  this  crop.  Soils  vary  greatly  in  regard  to  the 
quantity  of  available  plant  food  they  contain.  The  use  of  a  fertilizer 
is  determined  largely  by  the  character,  mechanical  condition,  and  com- 
position of  the  soil.  If  a  soil  is  deficient  in  all  the  essential  elements 
of  plant  food — nitrogen,  potash,  and  phosphoric  acid — the  application 
of  any  one  or  even  two  of  them  will  not  materially  influence  the 
yield  of  the  crop.  In  such  cases  a  complete  fertilizer  must  be  used. 
One  containing  a  small  percentage  of  nitrogen  (1  or  2  per  cent),  with 
a  high  percentage  of  potash  (4  to  6  per  cent)  and  phosphoric  acid 
(8  to  12  per  cent),  is  considered  more  desirable  than  a  higher  grade 
fertilizer  for  the  crop.  On  the  other  hand,  on  soils  deficient  only  in 
potash  or  phosphoric  acid,  or  both,  little  would  be  gained  by  adding 
nitrogen,  which  is  already  in  excess,  to  the  other  element  or  elements  to 
be  applied.  Economy  of  operation,  as  well  as  the  general  effect  upon 
the  soil,  must  also  be  considered.  This  may  be  influenced  by  the  char- 
acter of  the  season,  but  should  be  based  on  the  increased  yield  and 
increased  net  receipts  of  the  crop. 

Tests  of  fertilizers. — The  best  and  most  economical  fertilizers  to  be 
applied  upon  any  given  soil  must  be  determined  by  the  grower  by 
actual  test. 

A  very  simple  test  of  different  fertilizers  may  be  made  by  setting 
aside  a  section  in  one  corner  of  the  field  or  in  some  place  where  the 
soil  is  uniform  and  representative  of  the  entire  field.  Use  some  good 
standard  variety  and  divide  the  section  into  plats  containing  ten  plants 
each,  and  treat  somewhat  as  follows: 

Flat  1.  Nitrate  of  soda,  one-half  pound  to  10  plants. 

2.  Muriate  of  potash,  one-half  pound  to  10  plants. 

3.  Phosphate,  2  pounds  to  10  plants. 

4.  Nitrate  of  soda,  one-half  pound;  muriate  of  potash,  one-half  pound,  to  10 

plants. 

5.  Phosphate,  2  pounds;  muriate  of  potash,  one-half  pound,  to  10  plants. 

6.  Nitrate  of  soda,  one-half  pound;  phosphate,  2  pounds,  to  10  plants. 

7.  Nitrate  of  soda,  one- half  pound;  phosphate,  2  pounds;  muriate  of  potash, 

one-half  pound,  to  10  plants. 

8.  Barnyard  manure,  1  shovelful  per  plant. 

9.  Unfertilized. 

Keep  a  careful  record  of  each  plat  separately,  giving  the  date  and 
quantity  of  each  picking,  including  the  green  fruit  that  may  be  upon 
the  plants  when  killed  by  frost.  From  such  a  record  one  can  very 
easily  determine  the  increased  yield,  as  well  as  the  influence  upon  the 
ripening  period,  if  any,  due  to  the  application  of  each  of  the  different 
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fertilizers,  and  from  this  the  economy  of  its  application  will  app«r 
This  test  may  be  modified  by  increasing  or  decreasing  the  amount** 
the  various  ingredients  and  comparing  the  results. 

If  plants  are  placed  4  feet  apart  each  way,  2,722  will  be  requir*. 
for  an  acre,  and  each  plat  will  represent  r}Y  of  an  acre.  Then,  » 
multiplying  the  amount  of  fertilizer  applied  and  the  yield  returned  \ 
272,  the  corresponding  quantity  and  yield  per  acre  will  be  obtain 

Qualities  required  in  fertilizers. — As  a  general  rule,  readily  soluu 
"quick-acting"  fertilizers  which  produce  an  early  growth  anda* 
ripening  of  the  crop  are  most  desirable.     If  nitrogen  is  nee:>. 
nitrate  of  soda  is  perhaps  the  best  form  in  which  it  can  be  appii  i 
It  acts  quickly  but  not  through  a  long  period,  and  for  that  rea^r. 
very  desirable  where  short-season  crops  are  concerned.    In  uuu 
cases  it  is  found  an  advantage  to  apply  the  nitrate  at  two  perk-4. 
rather  than  all  at  once.     It  is  well  to  make  one  application  when 
plants  are  set  in  the  field  and  a  second  about  the  time  the  fruit*  t*  £ 
to  color.     Fertilizers  containing  nitrogen  in  a  slowly  available  f-r 
such  as  cotton-seed  meal  or  coarse,  undecomposed  stable  min/ 
which  do  not  stimulate  an  active  growth  until  late  in  the  reason. . 
not  desirable  for  this  crop.     Such  fertilizers  are  too  slow  for  a  ^> 
season  crop  like  the  tomato,  which  needs  something  to  stimulate  n 
the  very  time  it  is  transplanted  to  the  field.     Such  fertilizers  also  t. 
to  stimulate  late  growth  of  vine  at  the  expense  of  the  maturity  of  t. 
fruit.     Potash  and  phosphoric  acid  are  more  conducive  to  the  <i»  v 
opment  of  fruits  than  is  nitrogen,  except  in  the  form  of  nitrati 
soda. 

Heavy  dressings  of  stable  manure  tend  to  produce  too  much  vb 
and  are  seldom  or  never  employed.     If  stable  manure  is  used  it  i- 
a  moderate  rate,  usually  not  more  than  one  or  two  shovelfuls  to  a  pL' ' 
This,  if  well  decomposed  and  thoroughly  incorporated  with  the  soil 
very  stimulating  to  the  young  plant  and  consequently  very  beneti* 

Any  fertilizer  used  should  be  applied,  in  part  at  least,  at  the  ti- 
the plants  are  transplanted  to  the  field. 

CULTIVATING  THUS  PLANTS. 

As  soon  as  the  young  seedling  plants  from  the  hotbed  or  gTeenluv 
are  transferred  to  the  field  they  should  be  given  clean  cultivation  w 
implements  which  stir  the  surface  of  the  soil  but  do  not  produce  riw- 
or  furrows.     The  spring- tooth  cultivator  or  a  horse  hoe  with  nan 
teeth  makes  an  ideal  implement  for  cultivating  this  crop.     When  *•' 
plants  are  set  in  check  rows  4  feet  apart  each  way  it  is  possible  in  fr 
culture  to  keep  the  plantation  almost  free  from  weeds  by  the  xw 
horse  hoes.     If,  however,  the  plants  are  set  so  that  cultivation  can  - 
carried  on  only  in  one  direction,  hand  hoeing  will  be  necessary  tok» 
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wn  -weeds  between  the  plants  in  the  row.  Where  land  is  not  expen- 
e,  and  where  labor  costs  heavily,  the  cost  of  producing  a  crop  of 
natoes  can  be  decidedly  lessened  by  planting  in  check  rows  and 
•rying  on  the  cultivation  by  horsepower.  A  man  with  a  modern 
Itivator  and  a  well-trained  horse  can  easily  do  the  work  of  three 
four  men  working  with  hand  tools,  and  since  the  cost  of  production 
t  ermines  the  percentage  of  profit,  every  legitimate  means  of  reducing 
is  item  should  be  used. 

The  grower  should  bear  in  mind,  however,  that  the  object  of  culti- 
tion  is  not  merely  to  kill  weeds.  The  destruction  of  weeds  is  an  . 
iportant  factor  and  in  itself  sufficient  to  justify  clean  culture,  but  the 
enervation  of  a  soil  mulch  for  the  purpose  of  husbanding  the  mois- 
re  of  the  soil  during  periods  of  drought  is  of  even  greater  value, 
'ith  care  in  the  choice  of  implements  both  results  can  be  attained 
itb  the  same  expenditure  of  labor. 

HABVKSTENG  AND  MARKETING. 

The  fruits  should  be  gathered  two  or  three  times  a  week  if  the 
>mato  is  grown  as  a  truck  crop.  When  used  for  canning  purposes  the 
arresting  periods  need  not  be  quite 
;>  close,  and  when  the  fruits  are 
>  be  shipped  some  distance  they 
hould  be  gathered  as  soon  as  par- 
ially  colored,  instead  of  allowing 
hem  to  become  colored  on  the 
ine.  The  fruit  of  the  tomato  is 
civet  green  up  to  the  time  the 
ipening  process  begins,  and  at  this 
tage,  if  the  products  are  to  be 

ihipped    long   distances,    the    fruits    Fla.  4.— Slx-baaket  curler  for  shipping  wrapped 

should  be   harvested.     For  home  tomt"oei' 

□arkete,  however,  the  fruits  should  be  allowed  to  ripen  upon  the  plant. 

In  harvesting,  none  except  sound  fruits  of  a  similar  stage  of  matu- 
rity should  be  harvested  and  packed  in  any  one  receptacle.  Leaky 
fruits  and  deformed  fruits  should  be  rejected.  In  packing  tomatoes 
for  the  market,  those  that  are  symmetrical  in  form  and  uniform  in 
*ize  and  of  a  like  degree  of  ripeness  should  be  selected  for  filling  any 
one  receptacle. 

Where  the  fruits  are  to  be  shipped  long  distances  and  have  been 
picked  in  an  immature  state,  the  individual  fruits  should  be  wrapped 
in  thin,  pliable,  brown  or  white  paper,  similar  in  grade  to  what  is 
known  as  tea  paper.  When  so  wrapped  and  packed  in  small  recep- 
tacles tbey  may  be  shipped  several  hundred  miles  and  go  upon  the 
market  in  good  condition.     In  packing  for  long-distance  shipments  it 
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ia  tbe  common  practice  to  employ  the  six-basket  earner  (ftp.  a  m  I 

so  universally  used  for  the  shipment  of  peaches.     The  wrapped  irun  ' 

are  carefully  placed  in  the  carrier  baskets,  and  tbe  baskets  are  On 

packed  in  a  crate  in  the  same  manner  as  peaches.    A  flat  box  1*  v> : 

inches  square  and  about  ft  inches  deep,  similar  to  the  one  sho»T  • 

figure  5,  which  will  carry  two  layer-  - 

wrapped  fruit,  is  now  extensively  *«  , 

some  sections  of  the  country.     Theprr'-r 

ence  in  packages,  however,  seems  tot*  . 

favor  of  the  six- basket  peach  carrier. 

Formerly  tomatoes   which  were  gru** 
and  shipped  less  than  100  miles  were  pv>- 
in  flat-handled  baskets  made  after  tbe  h-: 
ion  of  the  one  shown  in  figure  >>.    A  ii' 
low  basket  made  of  splints  with  a  fofcw 
handle  or   with   one  upright   handle  ^it- 
employed.     These  baskets  held  sometisi  . 
less  than  a  half  bushel.     Fruits  were  p" 
ered  as  soon  as  partially  colored,  cajefci-i 
arranged  in  the  baskets,  and  the  t>*-'~ 
covered  with  mosquito  bar.     Thi*  rtyi"  - 
shipment  is  not  now  very  generally  jr* 
ticcd   except  where   the   fruits  are  u>  *» 
carried  only  short  distances. 
Fruits  intended  for  the  canning  fact"? 
are  allowed  to  mature  upon  the  vines,  are  packed  in  short  flat- W^-- 
baskets,  as   above   described,  or  in 
bushel  boxes,  and  are  carried  directly 
to  the  factory.     The  bushel  box  or 
slatted  crate   is    undoubtedly   more 
generally  employed  for  this  purpose 
than  any  other  form  of  receptacle. 
VABXETI KS  FOB,  THE  NORTH. 
There  are  a  large  number  of  sorts 
of    tomatoes,    each    one    possessing 
some   points   of   merit  or  difference 
which  distinguish  it  from  all  others. 

These  differences  enable  the  intelli-  ""■  e-B"kel  "%£££""""'" 
gent   cultivator   to   select  sorts  for 

special  purposes,  as  well  as  for  special  soils  and  climates.  The  mrp"? 
demands  of  the  markets  and  the  different  soil  and  climatic  condi'i"' 
presented  in  the  various  sections  of  the  United  States  where  the  twil- 
ls grown  can  only  be  satisfied  by  a  variety  list  as  variable  asm1  U* 
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iditions.  It  is  fortunate  that  domesticated  plants  present  so  many 
Xerent  forms;  otherwise  the  cultivation  of  ninny  crops  would  be 
jtricted  to  a  few  favored  localities.  Resides  broadening  the  field  to 
licfa  the  tomato  is  adapted,  varieties  present  other  important  differ- 
icea  oaanifested  chiefly  in  the  fruit. 

Early  ripening  sorts  are  frequently  irregular  in  shape,  have  com- 
iratively  thin  walls,  large  seed  cavities,  and  numerous  seeds.  The 
•uit  is  apt  to  color  and  ripen  unevenly,  remaining  green  around  the 
em,  or  to  contain  a  hard  green  core.  Later- ripening  sorts,  while  not 
11  superior  to  the  others,  have  as  a  rule  thicker  and  firmer  walls, 
mailer  seed  cavities,  and  few  seeds. 

Desirable  qualities. — The  most  highly  developed  varieties  now  make 
ew  seeds  and  ripen  evenly.  These  characteristics  of  the  fruits  are 
orportant  factors  in  determining 
heir  fitness  for  special  purposes. 
Medium-sized,  smooth,  spherical 
nruits,  which  ripen  evenly  and 
lave  small  seed  cavities  and  thick 
walls,  as  shown  in  figure  7,  are  es- 
pecially suited  to  long-distance 
shipment.  These  qualities  should 
enter  into  every  sort  selected  to  the 
greatest  possible  degree  consistent 
with  earliness,  lateness,  heavy 
yield,  or  any  other  special  quality 
which  gives  the  variety  a  marked  ¥[a  T 
commercial  advantage.  anaii 

The  following  list  is  made  up  of       "blrt,lnfi  ""*"- 
varieties  possessing  some  markedly  distinct  character,  such  as  earli- 
ness, great  size,  purple,  red,  or  yellow  color,  dwarf  habit,  etc. : 

Early  ripening  y«jtetie>. — Sparks'  Earliana,  Atlantic  Prize,  Early  Freedom. 

I*rg«-ft-alt«d  varletiei. — Ponderoaa,  Beefsteak. 

Pmrple-frait«d  Tarietiei.—  Beauty,  Acme,  Imperial. 

■•4-fealM  nltetlM-— Favorite  (late),  Honor  Bright,  Matchless,  Stone,  Royal  Bed, 
Hew  Jersey. 

Yellow-fruited  wletlM.— Golden  Queen,  Lemon  Blush. 

Dwarf  or  tree  t^pes.— Dwarf  Champion,  Station  Upright  Tree,  Aristocrat. 

PMatft-Uaf  typss.— Livingston's  Potato-Leaf,  Mikado,  Tumor's  Hybrid. 

THE  TOMATO  AS  A  FIELD  CHOP  AT  THE  SOUTH. 

Commercial  tomato  growing  in  the  Southern  States  is  almost  exclu- 
sively confined  to  the  production  of  tomatoes  at  a  season  when  they 
can  not  be  grown  at  the  North  except  in  greenhouses.  On  this  account 
the  commercial  production  of  this  crop  is  restricted  to  areas  where 
there  is  very  little,  if  any,  freezing  during  the  winter  months.  Florida 
and  Texas  lead  in  the  production  of  this  crop.  -  ^^^^ 


16 

TDOB  OF  PLANTING. 

At  the  extreme  southern  limit  of  the  commercial  cultivation  of  £• 
crop  in  Florida  the  plants  are  grown  so  as  to  be  ready  for  settl  . 
in  the  open  about  December  1.     The  date  of  seed  sowing  advar.^ 
as  the  cultivation  of  the   crop   progresses   northward,    so   tkit 
northern  Florida  the  seeds  are  sown  early  in  January  and  the  \«  l  . 
plants  placed  in  the  field  in  March.     Where  frost  condition*  <i«»  ■. 
form  barriers  against  the  production  of  seedling  plants  in  the  <•]» 
the  seed  beds  for  the  young  plants  are  prepared  in  some  sbrlr**- 
situation  where  partial  shade  can  be  given  and  where  the  s»eed   - 
can  be  frequently  watered.      The  young  plants,   as   soon   as  ti 
have  attained  the  proper  size — that  is,  from  6  to  10  inches  in  heigt*- 
are  transferred  to  the  field  in  practically  the  same  mauner  as  are  r  ■ 
hotbed-grown  plants  produced  for  general  field  culture  at  the  Xi»::l 
and  except  for  a  specially  early  crop  they  are  not  transplanted  or  pot:  . 

In  the  latitude  of  Savannah,  Ga.,  the  seed  for  a  crop  of  tomaUe-  * 
usually  sown  in  cold  frames  provided  with  glazed  sash  about  Jam**.'; 
1  to  10.     The  young  seedlings  do  best  if  transplanted  to  other  tr*L» 
and  placed  about  3  or  4  inches  apart  each  way  by  February  15,  vn-r 
they  may  be  allowed  to  remain  until  planted  in  the  open  about  A[  ~ 
1.     Picking  from  such  plantations  will  usually  take  place  from  J'  ; 
1  to  10,  about  one  month  earlier  than  fruits  can  be  expected  from  f 
field  in  the  latitude  of  Washington,  D.  C. 

The  young  seedlings  in  the  cold  frame  will  require  careful  attei.t  • 
in  the  way  of  watering  and  ventilation;  otherwise  many  plants  wil'  - 
lost  by  damping  off  or  from  sun-scorching  during  bright  days  mi!  — 
the  sash  are  lifted  or  entirely  removed. 

FERTILIZING. 

The  plants  are  set  from  3  to  4  feet  apart  in  the  row,  with  4  v  ■• 
feet  between   the   rows.     The  ground  is  fertilized  with  commorr 
fertilizers  containing  from  1  to  2  per  cent  of  nitrogen  in  the  fom. 
nitrate  of  soda,  from  8  to  10  per  cent  of  phosphoric  acid,  and  fron  ♦ 
to  6  and  even  8  per  cent  of  potash.     A  dressing  of  from  4*m>  to  *• 
pounds  to  the  acre  is  employed,  and  with  clean  cultivation  the  plnM> 
make  a  quick  return.     The  fertilizer  is  almost  exclusively  confiutti : 
a  strip  1  or  2  feet  wide  along  the  course  of  the  row  instead  of  b»-i  . 
sown  broadcast  over  the  area. 

TRAINING  THE  PLANTS. 

It  is  customary  to  train  the  plants  grown  in  this  latitude  to  stak- 
from  2  to  2£  feet  in  height.  The  stalks  of  the  plants,  which  are  usun:. . 
restricted  to  two  or  three  in  number,  are  tied  to  these  stakes  in  unl  •*• 

220 
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to  keep  the  fruits  and  the  foliage  off  the  ground  and  to  expose  the 
plants  to  the  action  of  sun  and  air  for  the  purpose  of  bringing  the  fruit 
to  early  maturity.  A  tomato  plant  as  trained  in  this  manner  for  this 
section  is  shown  in  figure  2. 

YIELD  OF  FRUITS. 

The  yield  of  fruit  in  the  South,  under  the  conditions  mentioned,  is 
much  less  than  it  is  in  regions  having  the  long  growing  periods  char- 
acteristic of  higher  latitudes.  Yields  vary  from  75  to  250  bushels  to 
the  acre,  but  the  high  price  obtained  for  the  fruits  which  are  thus 
produced  at  a  season  when  the  sole  competition  comes  from  the  prod- 
ucts of  northern  greenhouses  renders  the  crop,  when  well  handled, 
very  remunerative. 

SOIL  FOB  THE  CROP. 

The  soil  which  is  preferred  for  the  production  of  this  crop  is  one 
which  contains  a  comparatively  high  percentage  of  sand.  In  this 
region  sandy  loam  or  a  sandy  soil  is  preferred  to  bottom  land  for  the 
cultivation  of  tomatoes.  An  area  with  a  gentle  slope  to  the  south  is 
considered  more  desirable  than  that  with  other  exposure.  If  a  wind- 
break can  be  secured  along  the  north  and  west  sides  of  the  area  very 
early  crops  can  frequently  be  preserved  through  a  wind  storm  when  the 
temperature,  while  not  low  enough  to  freeze  the  plants,  will,  when 
accompanied  by  a  high  wind,  cljill  and  destroy  them. 

HARVESTING  AND  MARKETING. 

Where  tomatoes  are  extensively  grown  for  shipment  to  the  North, 
convenience,  care,  and  judgment  should  enter  into  the  preparation  of 
the  product  for  the  market.  It  is  always  advisable  and  usually  neces- 
sary to  assort  and  grade  the  fruits  as  they  come  from  the  field  before 
placing  them  in  the  shipping  boxes.  If  this  work  can  be  done  in  a 
shed  located  on  the  railway  over  which  the  fruits  are  to  be  transported, 
so  much  the  better,  but  if  it  is  necessary  to  haul  the  tomatoes  some 
distance  for  shipment  then  the  packing  shed  should  be  located  at  the 
most  convenient  and  accessible  point  for  both  harvesting  and  shipping. 
The  same  precautions  in  handling  the  fruits  should  bo  observed  at  the 
South  as  at  the  North. 

Sorting  and  grading. — The  fruits  as  they  come  from  the  vines  should 

pass  the  scrutiny  of  experienced  sorters  and  graders  so  that  tomatoes 

of  a  certain  size  and  degree  of  ripeness  will  reach  the  same  shipping 

case.     All  leaky  fruits  should  be  excluded,  and  the  stems,  if  any  are 

found  attached  to  the  fruits,  should  be  removed.     Experience  has 

shown  that  fruits  are  less  likely  to  be  broken  and  leaky  upon  arrival 

at  their  destination  if  all  stems  are  removed  than  when  this  feature  is 

neglected. 
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Packing. — The  individual  fruits  are  wrapped  in  a  soft  brown  or  *hh> 
tea  paper  and  packed  in  two-layer  boxes  or  in  the  six-banket  p»  ^ 
carrier  already   described  (fig.  4).     Fruits  packed  in  this  way  %s, 
shipped  by  express  are  successfully  carried  from  Miami,  Fla.,  to  V • 
York,  and  from  Corpus  Christi,  Tex.,  to  Chicago. 

Time  of  picking. — For  the  long  shipments  which  are  necessary  u 
order  to  place  the  Florida  and  Texas  grown  tomatoes  in  the  market*, 
the  fruits  are  picked  as  soon  as  they  have  reached  full  development  y. 
show  the  slightest  change  in  color.  The  stage  of  ripeness  at  win  t 
fruits  should  be  picked  and  shipped  should  be  regulated  by  the  *e&> : 
as  well  as  by  the  demands  of  the  market  for  which  they  are  inter*!  n 
During  cool  weather  the  fruit  should  be  riper  when  gathered  than  ii-: 
ing  the  warm  season.  The  most  distant  shipments  should  be  filled  fr<  •;  - 
the  least  advanced  fruits.  These  features  would  appear  to  be  m]i 
evident,  but  they  are  worthy  of  enumeration,  for  they  are  import*^ 
factors  in  gaining  the  highest  success. 

VARIETIES  FOB  THE  SOUTH. 

In  the  South,  where  the  tomato  is  handled  as  a  short-season  err 
certain  varieties  are  found  to  give  best  results  in  certain  di>tri«K 
Along  the  Atlantic  seaboard  the  growers  of  tomatoes  use  such  *  > 
as  Beauty,  Stone,  Perfection,  Aristocrat,  and  Paragon. 

In  the  truck  regions  of  eastern  Texas  the  Dwarf  Champion  is  jv: 
haps  more  universally  grown  than  any  other  variety,  but  in  this  sar:  • 
region  the  Success  is  found  to  be  a  more  profitable  late-season  or  I 
crop  than  the  Champion. 

SECOND  OB  LATE  OBOP  TOMATOES. 

At  the  present  time  the  tomato  growers  of  the  South  place  th  i 
main  dependence  on  the  early  crop,  which  comes  in  in  advance  of  i:* 
tomatoes  grown  at  the  North  and  consequently  finds  competition  or. 
with  the  hothouse-grown  product.    There  is,  however,  another  t<: 
promising  field  for  a  limited  number  of  truck  growers  in  the  South*  ~ 
States  in  the  production  of  a  second  or  later  crop  of  tomatoes  wb 
shall  ripen  during  the  months  of  September  and  October.     I 
southern  markets,  which  are  each  year  becoming  more  and  oh* 
important,  are  practically  bare  of  tomatoes  from  early  in  July  throne 
out  the  rest  of  the  season,  and  some  local  growers  who  have  tH*< 
advantage  of  this  by  growing  a  second  or  late  crop  are  now  reaping 
very  satisfactory  harvest  from  such  plantations. 

The  question  of  varieties  which  are  adapted  to  this  purpose  fa  n** 
well  understood  and  each  locality  engaging  in  this  work  will  of  nc«r- 
sity  be  compelled  to  work  out  its  own  variety  list.      When  this  ?L. 
220 
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re  been  determined  the  question  of  producing  a  second  or  late  crop 
tomatoes  to  supply  the  southern  market  will  be  much  simplified, 
I  a  larger  number  of  gardeners  will  find  this  a  paying  crop.  At  the 
?sent  time  the  Success  seems  to  be  the  only  variety  which  is  pre- 
inently  adapted  to  this  purpose,  particularly  in  the  State  of  Texas. 

FORCING  TOMATOES. 

n  the  forcing  of  plants,  which  means  the  growing  of  a  plant  out  of 
natural  season  and  in  an  artificial  environment,  the  first  requirement 

*  success  is  a  properly  constructed  protective  structure  or  green- 
use.  Because  of  the  tropical  nature  of  the  tomato  more  than  ordi- 
ry  provisions  must  be  made  in  order  to  meet  the  demands  of  this 
>p.  In  the  forcing  of  most  vegetables  a  lower  temperature  and 
riches  without  bottom  heat  are  satisfactory,  but  with  the  tomato 

*  house  must  be  piped  so  as  to  maintain  a  minimum  temperature  of 
-  F. ,  and  the  benches  should  be  so  constructed  as  to  admit  of  apply- 

*  bottom  heat. 

TYPE  OF  GREENHOUSE. 

The  type  of  house  that  is  generally  employed  for  the  forcing  of  toma- 
ns is  the  even-span  or  a  three-fourths  span  house.     If  the  even-span 
use  is  used  it  is  preferable  to  have  the  ridge  running  north  and  south; 
the  three-fourths  span  house  is  employed  it  is  best  to  have  the  long 
le  sloping  toward  the  south.     The  tomato  when  grown  in  the  forcing 
use,  because  of  its  long  fruiting  season  and  the  fact  that  its  clusters 
fruit  are  borne  one  above  the  other,  requires  a  considerable  amount 
head  room.     Low  houses  are  therefore  not  desirable  in  the  produc- 
>n  of  this  crop.     The  side  walls  of  a  house  designed  for  the  forcing 
tomatoes  should  be  at  least  4  feet  in  height,  and  the  distance  from 
e  top  of  the  middle  bench  to  the  ridge  of  the  house  should  be  at  least 
i  feet. 

SOIL. 

The  soil  for  the  production  of  this  crop  should  be  well  decomposed 
am,  made,  if  possible,  from  sods  from  an  old  pasture,  the  soil  of 
hich  is  a  rather  light  clay  loam  or  a  heavy  sandy  loam.  With  this 
tould  be  incorporated  about  one-fourth  its  bulk  of  well-rotted  stable 
anure,  preferably  cow  manure.  By  composting  these  two  materials 
>r  from  four  to  six  months  before  they  are  required  for  use  a  very 
ktisfactory  soil  for  the  forcing  of  tomatoes  will  result.  Care  should 
3  exercised  to  allow  the  soil  that  is  used  for  forcing  tomatoes  to  be 
-ozen  each  year. 

Depth  of  toil. — The  depth  of  soil  required  for  the  successful  growth  of 
wnatoes  is  considerably  more  than  that  employed  for  roses,  although 
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the  temperature  and  other  requirements  are  very  similar  to  tl  - 
demanded  by  the  rose.     While  4  or  5  inches  of  soil  are  adeqaat*  * 
produce  a  crop  of  roses,  the  soil  for  tomatoes  should  be  at  ieart  *  < 
inches  in  depth;  8  inches  is  preferable. 

Benewal  of  soil. — It  is  not  well  to  allow  the  soil  to  remain  in  the  gr~ 
house  longer  than  a  single  season.  It  becomes  somewhat  exha>: 
and  is  likely  to  become  infested  with  injurious  forms  of  life,  parr 
larly  nematodes,  which  cause  root-knots  upon  the  tomato  plants,  tr 
defeating  the  work  of  the  gardener.  This  trouble,  however,  c&j 
easily  overcome  by  subjecting  the  soil  to  freezing. 

Sterilizing  the  soil. — In  localities  where  the  winter  temperature  . 
not  admit  of  renovating  the  soil  by  freezing,  steam  may  be  &*< 
accomplish  the  same  end.     Sterilization  can  be  carried  on  in  box*-  . 
to  15  or  18  inches  deep,  in  the  bottom  of  which  are  steam  pipe?  * 
perforations  every  2  inches,  the  perforations  being  about  one-sixte 
of  an  inch  in  diameter  and  so  placed  that  they  are  on  the  under  * 
of  the  pipe.     The  pipes  are  arranged  in  coils  and  distributed  far  ec . . 
apart  to  allow  the  blade  of  a  spade  to  be  operated  between  them, 
lid  which  is  carefully  fitted  over  the  box  should  be  provided,  ac<~. ' 
box  should  be  made  so  as  to  hold  1  or  2  cartloads  of  compost    A: 
subjecting  the  soil  to  the  action  of  the  steam  a  sufficiently  lonjr ' 
to  cook  a  potato  buried  in  it  the  soil  will  have  become  thoroui 
sterilized. 

If  a  more  permanent  structure  than  the  box  is  desired  for  sterilistt 
a  brick  pit,  18  to  20  inches  in  depth,  can  be  arranged  for  the  purj- 
Good  drainage  should  be  provided.     The  bottom  of  the  pit  shouii 
paved  or  concreted,  and  the  side  walls  should  be  at  least  9  inches  t: 
and  coated  with  cement  to  make  them  as  nearly  air-tight  as  po*- 
A  tight-fitting  lid  will  also  be  necessary  for  use  in  connection  witl  \ 
device.     It  is  better,  however,  to  make  the  pit  shallow  and  broa^ 
long,  rather  than  deep,  as  the  sterilization  will  be  accomplished  h> 
in  a  comparatively  shallow  layer  of  soil  than  in  a  very  deep  one. 


After  the  soil  has  been  sterilized  or  after  the  compoet 
made,  as  first  described,  the  soil  should  be  spread  upon  bem 
which  should  be  constructed  so  as  to  admit  of  placing  steam  or  i 
water  pipes  beneath  them  in  order  to  produce  the  desired  am< 
of  bottom  heat.     In  order  to  secure  the  greatest  economy  both  in  h •■ 
and  in  space,  the  heating  pipes  may  be  placed  very  close  to  the  surf* 
of  the  ground  and  the  bed  in  which  the  soil  is  to  be  placed  shouM 
constructed  only  a  few  inches  above  the  heating  pipes,  thus  makitc 
very  small  air  chamber  beneath  the  bed,  not  to  exceed  10  or  12  in* : 
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i  bottom  of  the  bed  and  the  top  of  the  floor  or  ground. 
in  arrangement  and  with  adequate  openings  along  the  sides 
hes  the  heat  given  off  by  the  pipes  beneath  the  bed  will 
lfliciently  high  atmospheric  temperature  for  the  tomato. 

SEEDLING  PLANTS. 

s  of  plants  are  used  for  forcing  purposes — seedling  plants 

plants.     The  former  are,  of  course,  seedlings  grown  from 

Ily  sown  for  the  pur- 

ng  plants  to  be  grown 

>use.    It  is  customary 

de  of  New  York  and 

xt  sow  the  seed  for  a 

p  of  tomatoes  in  the 

ugust,  August  15  be- 
3ii  date  for  this  opera- 
oung  seedling  plants, 
they  develop  the  first 
are  then  transplanted 
ed  bed  to  small  pots, 
S-inch  pots.    They  are 

ply  at  this  time  and 
jwing  rapidly  but  not 

to  produce  a  soft, 
ruwth.     As    soon   as 

pots  are  filled  with 
limits  are  shifted  to 
,  and  when  the  plants 
■d  a  height  of  12  or  15   ""■  !_R"-'!r0"X"»™  .', Sr""""""  " 

have  developed  their 

us,  they  are  usually  placed  on  the  benches  of  the  green- 

e  they  are  to  produce  their  crop.  The  plants  are  then 
B  inches   apart  each  way  in  a  soil  prepared  as  previously 

The  plant  represented  in  figure  8  is  a  good  example  of  a 
ile  for  use  in  a  forcing  house. 

CUTTING  PLANTS. 

should  be  taken  from  strong,  healthy,  vigorous-growing 
:ic  field,  and  placed  in  the  cutting  bed  about  the  last  of 
ere  they  will  quickly  take  root.  As  soon  as  the  roots  have 
o  a  length  of  from  one-half  to  1  inch  the  young  plants  are 
or  4  inch  pots,  where  they  are  allowed  to  develop  until  the 
da  are  well  formed  or  the  blossoms  have  expanded,  when 
be  planted  on  the  bench  where  they  are  to  mature  thair 
e  manner  as  noted  for  seedling  plants. 


Cutting  plants  are  somewhat  shorter  jointed  and  come  into  blossom 
sooner  than  seedling  plants,  and  for  this  reason  they  may  be  started 
somewhat  later  than  the  date  mentioned  for  sowing  seed. 

TRAININa  THE  PLANTS. 

Tomato  plants  in  forcing  houses  are  usually  grown  to  a  single  stem, 
as  shown  in  figures  9  and  10,  or  at  most  with  two  or  three  stems,  h 
shown  in  figure  11.  The  houses  are  provided  with  wires  running  par- 
allel to  the  rows  and  immediate!? 
over  them,  the  wires  being  fastened 
by  screw-eyes  or  staples  to  the  awh 
bars,  as  indicated  in  figure  13, 
which  gives  a  general  view  of  I 
tomato  forcing  house.  In  msni 
instances  parallel  wires  are  also  fas- 
tened to  the  top  of  the  bench  and 
pass  close  to  the  rows  of  plant*. 
Strings,  preferably  tarred,  similar 
to  the  tarred  strings  used  by  fann- 
ers for  tying  corn  fodder,  are  used 
between  the  two  wires  and  to  form 
a  support  to  which  the  stems  of  the 
tomatoes  can  be  tied. 

The  tying  of  tomatoes  should  be 
carefully  done.  Raffia  should  be 
used  for  this  purpose  and  should 
be  passed  around  the  supporting 
string  two  or  three  times  to  bind 
the  raffia  to  the  string,  so  that  whea 
a  loop  is  passed  under  a  fruit  clus- 
ter or  under  a  leaf,  as  shown  in 
figure  9,  the  stem  of  the  tomato  will 
be  held  up  to  the  string  and  still 
Fio.  ».-Slngle*tem  plant  In  forcing  boon,   &H<>W  sufficient  TOOm  TOT  the  growth 

showing  method  oi  tying  iniH  cimttr.  and  thickening  of  the  stem  of  tb* 
plant.  If  the  stalk  of  the  plant  is  tightly  tied  to  the  supporting  string 
or  wire  it  is  liable  to  be  girdled.  As  the  plants  come  into  fruit  and 
the  fruit  clusters  develop  it  will  be  necessary  to  pass  a  band  of  raffia 
under  one  of  the  subdivisions  of  the  fruit  cluster  and  around  the  sua 
of  the  plant  or  around  the  supporting  string  in  order  to  prevent  tha 
fruit  cluster  from  being  broken  close  to  its  point  of  origin  by  th» 
weight  of  the  fruit.  When  once  broken  the  nourishment  to  tha 
developing  fruits  is  cut  off  and  the  development  from  that  time  ooif 
unsatisfactory.  I 


POLLINATION. 

i  field,  where  the  tomato  plants  are  exposed  to  the  action  of 
id  to  the  visits  of  insects,  no  special  attention  is  necessary  in 
o  secure  the  pollination  of  the  flowers  and  the  setting  of  the 

Under  the  conditions  existing  in  a  greenhouse,  however,  it  is 
ry  to  artificially  pollinate  the  flowers  of  the  tomato;  other- 
ly  a  very  small  percentage  of  fruits  will  set  and  the  object  of 
k  will  be  defeated.  It  is  therefore  necessary  to  allow  the  tem- 
e  of  the  house  to  become  quite  high  in  the  middle  of  the  day  on 
unshiny  days  while  the  plants  are  iu  bloom,  and  to  pass  through 
se  at  this  time  with  a  little  stick,  18  inches  or  2  feet  in  length, 
lich  to  strike  the  supporting  strings  or  wires  and  thus  to  set 
its  in  motion  and  liberate  the  pollen  and  cause  it  to  fertilize 
ers. 

>re  satisfac- 
y,  however, 
:se  a   watch 

or  1$ inches 
liter,  embed- 
Mitty,  at  the 
handle  com- 
f  a  light  ma- 

preferably 
line,  which 
)  12  or  18 
i    long,   as 

in  figure   13,  Pie.  10.— Beach  ol  tinglc-rtein  plnnls. 

,sp  this  spat- 

le  left  hand  and,  with  a  light  pine  stick  of  equal  length  (fig.  13, 
e  right  hand,  pass  through  the  house,  tapping  each  open  flower 
with  the  wand,  at  the  same  time  holding  the  watch  glass  under 
ers  to  catch  the  pollen.  Before  removing  the  watch  glass  from 
ition  lift  it  sufficiently  to  cause  the  stigma  of  the  flower  to  dip 

pollen  contained  in  the  glass. 

.refully  going  through  the  house  from  day  to  day  during  the 
ig  period  nearly  90  per  cent  of  the  blossoms  which  develop  can 
;d  to  set.     During  dark,  cloudy,  stormy  weather,  however,  a 

percentage  of  plants  will  be  fertilized  than  during  bright, 
itively  dry  weather.  The  conditions  in  the  greenhouse  can 
modified  so  as  to  entirely  overcome  the  adverse  conditions 
'  on  the  outside,  although  with  care  much  can  be  done  in  this 


■cjunmiNO. 

It  is  desirable  to  keep  plants  of  the  tomato  which  are  designs! 
forcing  growing  at  a  moderately  rapid  rate  throughout  the  ■  - 
forcing  period.    Growth  should  be  strong  and  robust  at  all  tune-.  ■ 
slow  enough  to  produce   close-jointed  plants  which  bear  their  :.- 
clusters  at  near  intervals.     There  is  considerable  difference  in  Tar-- 
of  tomatoes  in  this  respect,  and  those  which  naturally  bear  their  f- 
cl usters  close  together  should  be  selected  for  forcing  purpose*-.   T 
manuring  of   the  plants  should,  therefore,  take  a  form  whim  ■■ 
be  conducive  to  this  strong,  n 
ous    growth,   yet   not  Miffi.i-  . 
heavy  to  produce  plants  whi.L 
to   wood   at  the  expense  of  t* 
bearing.     If  a   nitrogenous  ft 
lizer  is  to  be  used,  nitrate  of  - 
in  solution    is    preferable  t-> 
slower  acting  forms  commonly 
ployed  in   greenhouse  opertf 
suchasbone  meal,  cotton  -steer! .: 
and  sheep  manure.     It  is  beo 
use  an  artificial  fertilizer  than -l 
manure    for    producing    Mr- 
growth  in  the   plants  duriii'j 
forcing  period.     Nitrate  of  - 
sulphate  of  potash,  and  acid  ; 
phate  can  be  combined  so  »• 
give  the   desired   proportion 
nitrogen,    phosphoric     acid.    ■ 
potash. 


Forced  tomatoes  are,  ss  «  : 
not  seriously  infested  by  the  • 
mon  insect  enemies  of  the  p: 
house,  with  the  exception  of  »j-  ■ 

Mealy  bugs  can  be  destroyed  by  spraying  the  plants  with  a  solir 
of  a  cheap  neutral  soap  in  water  or  by  fumigation  with  hydro.".*-! 
acid  gas.  The  white  fly  {Aleyrodt*  spp.)  can  be  held  in  check  by  !. 
gution  with  tobacco  stems  or  with  one  of  the  modern  tobacco  sum:. 
now  upon  the  market.  For  information  in  regard  to  remedies  fur ' 
greenhouse  white  fly,  see  Circular  No.  57  of  the  Bureau  of  Entonic'  . 
Department  of  Agriculture. 


VENTILATING  AND  WATERING. 

If  careful  attention  is  given  to  keeping  the  plants  in  a  healthy  con- 
don  by  never  allowing  them  to  suffer  from  overwatering  or  from 
scorning  too  dry,  and  if  sufficient  ventilation  is  given  without  allow- 
g  draughts  of  cold  air  upon  the  plants,  much  can  be  done  to  prevent 
ie  development  of  mildew.  If  the  plants  are  to  be  sprayed  it  should 
i  done  once  a  week  or  once  in  ten  days,  and  then  only  in  the  morn 
igs  of  bright  days.  Ordinarily,  however,  the  atmosphere  of  the 
>use  should  be  kept  dry  rather  than  moist,  as  a  very  moist  atmos- 
here  is  liable  to  produce  a  soft,  succulent  growth,  which  brings  on  n 
isease   known   to   gardeners   as  (edema.     This,  however,  is  only  ti 


Flo.  11.— House  o(  tomatoes,  showing  wires  and  Wrings  (or  (raining  plants. 

'.Vsiological  condition  and  can  be  prevented  by  care  in  keeping  the 
•Use  rather  dry.  The  temperature  of  the  house,  too,  should  not  be 
lowed  to  fluctuate  through  too  wide  a  range.  The  night  tempera- 
te for  tomatoes  should  range  between  65°  and  68°  F.,  while  the  day 
t*iperature  should  run  from  70°  to  80°  F. 

GATHKBENG  THE  FRUITS. 

The  individual  tomatoes  as  they  ripen  should  be  cut  from  the  cluster 
as  not  to  interfere  with  or  disturb  the  remaining  fruits,  and  a  por- 

»n  of  the  stem  should  be  left  adhering  to  the  calyx.  Fruits  gathered 
this  way  present  a  more  pleasing  appearance  and  are  less  liable  to  ■ 

i  leaky.     For  special  markets  close  at  hand  it  is  not  I*e94i^fji 
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specially  wrap  the  fruits,  as  they  are  usually  sold  by  the  pound.  F  •• 
shipment,  however,  it  is  best  to  wrap  the  fruits  in  tea  paper,  ekfc  » 
white  or  brown,  and  to  pack  them  carefully  in  carrier  baskets  similar- 
those  used  by  growers  for  the  shipment  of  peaches.  The  yield  of  1 
plant  grown  in  the  manner  described  should  range  between  4  ac«:  I» 
pounds,  the  average  being  about  5  or  6  pounds. 

VARIETIES  FOB  FORCING, 

The  comparatively  limited  use  of  tomatoes  for  forcing  purpose?  tr 
this  country  has  not  resulted  in  the  development  of  many  sorts  e-j» 
cially  suited  for  this  purpose.  The  Lorillard  is  the  one  Ameri*i 
sort  which  is  now  almost  exclusively  confined  to  this  use,  and  it 

I- — T~  *n~ perhaps  more  generally  cultivated  in  fon-r: 

j  fcrri  houses  than  any  other  single  variety. 

"  THE  TOMATO  AS  A  FIELD   CROP  FOR 

GAHHEEIE8. 

The  tomato  is  so  extensively  grown  a- . 
field  crop  that  it  may  seem  as  though  lit! 
could  be  added  concerning  the  method* T. 
be  observed  in  growing  the  crop  for  caniiir . 
3       %     purposes.     Success,  however,  requires  •!• " 
!     nite  knowledge  and  careful  practice  ai<  i . 
the  four  lines  already  emphasized:  (1)  Ti 
selection  of  the  variety;  (2)  the  growing 
the  plants;  (3)  the  selection  and  preparat \ 
of  the  soil,  and  (4)  the  fertilizing  and  cult: 
vation  of  the  land. 

^  w  SEiiBornrG  the  vabxbtt  to  gbow. 

Owing  to  the  fact  that  in  canned  tomato 

it  is  difficult  for  the  average  consumer  to  n<  t 
any  deficiencies  in  the  appearance  of  the  uri; 
inal  fruit,  many  labor  under  the  delusion  tk> : 
any  variety  will  answer  for  this  purpose.     This  is  a  mistaken  idi*. : 
quality  in  canned  goods  is  now  an  important  factor,  and  it  is  quit*  v 
necessary  that  a  good  quality  of  product  should  be  used  for  cannK 
as  for  growing  for  the  early  or  general  market,  although  from  r 
field  side  it  is  natural  that  tonnage  should  be  a  primary  considerati 
In  the  matter  of  varieties,  as  in  the  case  of  early  tomatoes,  too  in  i 
dependence  should  not  be  placed  upon  the  name  or  upon  the  fact  fh.' 
a  neighboring  farmer  secures  good  results  from  a  given   vanVt 
There  are  so  many  variations  in  the  character  of  soils,  even  in  v- 
same  localitj7,  which  exert  an  influence  upon  the  size  and  qualih  * ' 
crop  that  the  best  variety  is   usually  one  that  is,  in   part   at   l«-*t 
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Fk..  13.— A,  Wand  used  in  pollin- 
ating flowers.  B,  Spatula  used 
in  pollinating  flowers. 


27 

eloped  by  the  individual  grower.  The  main  point  is  to  select  varie- 
.  that  produce  large,  smooth,  solid  fruits,  which  do  not  remain  green 
:rack  on  the  shaded  side  near  the  stem.  Those  which  possess  size 
heir  chief  characteristic  are  frequently  of  poor  quality,  as  they  are 
>ly  to  possess  large  seed  cavities  and  to  ripen  unevenly.  The  Stone, 
•agon,  Ten  Ton,  Cumberland  Red,  and  Livingston's  Perfection  are 
varieties  that  have  been  grown  with  advantage.  In  fact,  in  many 
ilities  the  variety  giving  best  returns  has  no  trade  name,  neither  is 
place  of  origin  known.  Thus  it  assumes  a  local  name,  as,  for  ex- 
pie,  in  New  Jersey  the  "Jersey  Red"  is  probably  grown  more 
gely  than  any  other  sort,  though  it  possesses  very  different  charac- 
istics  in  different  localities,  and  is  a  development  and  improvement 
some  good  variety  introduced  at  an  earlier  period. 
The  conditions  in  some  sections  are  such  as  to  prevent  the  canners 
>m  making  as  much  distinction  between  good  and  poor  varieties  as 
?y  would  like.  Canneries  are  in  a  measure  obliged  to  receive  all 
it  come,  unless  they  can  control  absolutely  the  land  upon  which  the 
>p  is  grown.  The  variation  in  the  quality  of  the  crops  of  different 
rmers  will  make  a  difference  of  from  25  to  40  cans  on  a  ton  of  fruit, 
from  6  to  10  per  cent — a  very  considerable  item.  In  good  seasons 
d  with  good  fruit  400  cans  may  be  regarded  as  the  maximum  number 
be  derived  from  a  ton,  though  late  in  the  season,  and  with  poor 
rieties,  as  already  stated,  the  pack  from  a  ton  is  very  much  less, 
le  interests  of  the  grower  and  the  canner  are  really  identical  in 
is  regard.  An  improvement  in  the  quality  of  the  fruit  will  result 
an  improvement  of  the  canned  product  and  a  consequent  increase  in 
e  price  of  both  the  raw  and  manufactured  products. 

GROWING  THE  PLANTS. 

Less  expense  is  involved  in  growing  suitable  plants  for  cannery  pur- 
ees than  for  other  crops.  This  is  due  to  the  fact  that  earliness  is  not  so 
lportant  a  factor  as  it  is  i  n  the  market  garden  crop.  On  this  account  the 
ed  bed  for  the  cannery  crop  can  be  prepared  without  the  uso  of  sash  or 
ames.  A  sheltered  situation  where  north  and  west  winds  are  cut  off 
at  with  full  exposure  to  the  south  will  serve  for  this  purpose  in  New 
M'sey,  Maryland,  and  States  to  the  south.  The  seeds  should,  however, 
?  planted  early  in  April  and  the  plants  be  ready  to  go  into  the  field 
>out  the  first  of  June.  In  localities  where  planting  can  not  be  safely 
3iie  in  the  open  at  this  date  recourse  should  be  had  to  cold  frames. 

The  soil  of  the  seed  bed  in  the  open  should  be  a  warm,  well-drained 
mdy  loam,  deeply  spaded,  carefully  raked,  and  made  smooth  before 
>wing  the  seeds. 

The  seeds  should  be  sown  shallow,  about  one-half  inch  deep,  the 
lrface  compacted  by  use  of  a  board,  which  may  serve  as  a  walk  for 
le  workmen  while  sowing  the  seeds  as  well  as  a  marker  for  laying  off 
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the  rows.    The  rows  may  be  3  or  4  incnes  apart  and  rather  bit** 
with  the  seed  scattered  thinly  in  a  belt.     In  some  cases  it  may  prr><- 
an  advantage  to  place  a  light  mulch  of  coarse  litter  or  cat  straw  ow 
the  seed  bed  immediately  after  planting.     In  all  cases,  however,  U- 
mulch  should  be  removed  before  the  seed  breaks  the  ground;  other- 
wise the  plants  will  be  drawn  and  valueless.     When  the  plants  ar*  i- 
inch  high  the  soil  should  be  stirred.     This  stirring  should  be  repeat 
frequently,  particularly  after  each  rain,  as  it  induces  more  raj* 
growth  and  more  freely  admits  the  warm  air  to  the  roots  of  the  pbi;* 
Unless  there  is  an  abundance  of  rain,  careful  attention  should  ak»v 
given  to  watering,  as  the  plants  require  a  great  abundance  of  water 
If  all  these  precautions  are  carefully  observed  and  the  work  pr.«; 
erly  carried  out,  good,  strong,  well-rooted  plants  should  be  read**  i  ■ 
the  field  from  the  first  to  the  middle  of  June — the  time  at  which  *.: 
are  usually  set  in  New  Jersey  or  Maryland.     In  States  farther  ?-  < .' 
the  planting  of  the  seed  would  naturally  be  a  little  earlier,  thus  masL: 
the  setting  in  the  field  proportionally  earlier. 

SELECTING  AND  PREPARING  THE  SOIL. 

The  tomato  as  a  field  crop  is  adapted  to  a  wide  variety  of  soils,  thou?  ■  > 
medium  clay  loam  is  probably  the  best.    In  fact,  any  soil  well  adapts  ' 
potatoes  will  grow  the  tomato  to  good  advantage.     Hie  previous  tr^t 
ment,  however,  has  an  influence  on  the  best  development  of  the  cr  - 
and  a  clover  sod,  or  a  soil  upon  which  corn  has  been  the  preceding  <• 
is  perhaps  the  best.     In  either  case  the  land  should  be  deeply  cultir&t 
preferably  in  the  autumn  or  early  spring,  in  order  to  improve  it*  ph 
ical  character  and  to  destroy  injurious  insects,  which  uaay  be  tn>u.  • 
some  later.     It  is  also  desirable  where  it  is  the  practice  to  use  man:: 
particularly  if  it  is  coarse,  to  spread  it  during  the  winter,  in  order  t 
the  soluble  portions  may  become  thoroughly  distributed  in  the  ^ 
As  soon  as  the  land  is  ready  to  work  in  the  spring  it  should  again  ■ 
plowed  shallow  and  then  deeply  cultivated  in  order  to  thoroughly  \m' 
up  the  soil  and  to  incorporate  in  it  the  coarser  portions  of  the  man  r 

FERTILIZING  AND  CULTIVATING  THE  BOIL. 

In  manuring  and  fertilizing,  the  character  of  the  crop  and  the  sea- 
of  its  growth  should  be  remembered.     Hence,  recommendations  t!. 
were  made  in  these  pages  for  an  early  crop  do  not  apply  in  all  ca- 
except  perhaps  on  the  poorer  classes  of  soils.     In  the  first  placv,  '■ 
plants  are  not  put  in  the  soil  until  summer,  when  the  conditions  x* 
most  favorable  for  the  rapid  change  of  organic  forms  of  nitrogen  it 
nitrates,  and  thus,  if  the  soil  has  been  manured  or  is  naturally  net 
vegetable  matter,  the  additional  application  of  nitrogen  in  imniediit* 
available  forms  is  not  so  important.     In  the  second  place,  the  obit*  f 
the  growth  is  not  early  maturity,  but  the  largest  yield  of  mature  fru" 
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It  is  more  desirable  to  grow  a  larger  plant  than  in  the  case  of  early 
tomatoes.  The  fertilizing  should  be,  therefore,  such  as  to  furnish  an 
abundance  of  all  the  elements  of  plant  food. 

Since  the  tomato  belongs  to  the  potash-consuming  class  of  plants, 
the  fertilizers  used  should  be  especially  rich  in  potash.  It  is  ixot  to  be 
understood,  however,  that  it  is  not  necessary  to  apply  nitrogen,  for 
frequently  soils  are  used  that  are  either  not  naturally  well  adapted  to  the 
plant  or  have  not  been  previously  well  supplied  with  vegetable  matter 
containing  nitrogen.  On  such  soils  additional  nitrogen  is  very  impor- 
tant, and  nitrate  of  soda  is  one  of  the  best  forms  to  use,  as  it  is  absorbed 
fully  by  the  roots,  thus  encouraging  an  early  and  vigorous  growth  of 
plant  and  a  normal  development  of  fruit.  Slow-acting  organic  forms 
of  nitrogen,  on  the  other  hand,  frequently  begin  to  feed  the  plant  and 
cause  its  rapid  growth  when  the  energies  should  be  concentrated  in 
the  growth  and  maturity  of  the  fruit. 

Fertilizers  that  have  proved  excellent  are  those  which  contain  a 
relatively  smaller  amount  of  nitrogen  than  is  required  for  early  toma- 
toes and  larger  quantities  of  phosphoric  acid  and  potash. 

Character  of  fertilizer. — On  a  good  soil  which  would  without  manure 
produce  5  to  0  tons  there  should  be  added  a  sufficient  excess  of  nitro- 
gen, phosphoric  acid,  and  potash  to  provide  for  a  maximum  crop,  and 
the  fertilizer  should  be  relatively  richer  in  nitrogen  and  potash  than 
in  phosphoric  acid.  A  mixture  of  nitrate  of  soda  400  pounds,  bone 
tankage  700  pounds,  acid  phosphate  400  pounds,  and  muriate  of  potash 
500  pounds,  would  contain  approximately  95  pounds  of  nitrogen,  144 
pounds  of  phosphoric  acid  (48  pounds  of  which  would  be  soluble  and 
available),  and  250  pounds  of  potash  in  each  ton. 

An  application  of  500  pounds  of  this  mixture  to  the  acre  would  fur- 
nish half  as  much  nitrogen  as  is  contained  in  10  tons  of  crop,  nearly  as 
much  immediately  available  phosphoric  acid,  and  two-thirds  as  much 
potash.    Hence,  a  dressing  containing  the  quantities,  kinds,  and  propor- 
tions of  plant  food  here  indicated  would  be  regarded  as  very  desirable, 
since  one-half  of  the  nitrogen  is  in  the  form  of  nitrate,  which  would 
contribute  to  the  immediate  growth  of  the  plant.     The  quantity  of  sol- 
uble and  available  phosphoric  acid  is  sufficient  to  satisfy  the  needs 
of  the  crop  throughout  its  entire  growth,  and  an  abundance  of  potash 
is   present  to   insure  the  maturity  of   both  plant  and  fruit.     For- 
mulas of  this  character  have  been  used  with  good  success,  though  the 
large  proportion  of  salts  sometimes  makes  mixtures  of  this  sort  too 
moist  to  handle  well,  in  which  case  a  part  of  the  potash,  or  even  the 
nitrate,  may  be  applied  separately  with  advantage. 

On  poorer  soils  the  artificial  supply  of  plant  food  should  be  propor- 
tionately greater,  or  sufficient  to  provide  for  the  entire  needs  of  a  fair- 
sized  crop,  since  as  a  rule  the  relative  power  of  the  plant  to  acquire 
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food  is  somewhat  less  on  poor  soils  than  on  good  soils,  or,  stet<*? 
another  way,  the  results  from  the  use  of  fertilizers  are  proportion^ 
better  upon  soils  in  good  condition  than  upon  those  not  well  cared  f <  - 
A  good  formula  for  use  on  these  soils  may  consist  of  nitrate  of  -» . 
500  pounds,  bone  tankage  500  pounds,  acid  phosphate  400  pounds,  ir 
muriate  of  potash  600  pounds. 

One  ton  of  this  mixture  would  furnish  approximately  105  pound-  < 
nitrogen,  120  pounds  of  phosphoric  acid,  and  300  pounds  of  pot*£ 
The  application  of  1,000  pounds  of  this  mixture  to  the  acre  wouM  fi- 
nish sufficient  food  in  good  proportions  to  meet  the  demand*  of  t 
fair  crop.  The  advantage  of  using  so  large  a  proportion  of  iritiw 
in  the  form  of  nitrate  is  that  in  this  form  it  is  immediately  avail*1** 
and  induces  the  immediate  and  rapid  growth  of  the  plant,  and  thu-  * 
prevents  too  late  a  growth  by  furnishing  a  minimum  of  organic  nitro- 
gen, which  would  become  available  late  in  the  season. 

The  cost  of  the  fertilizer  suggested  in  these  cases,  though  appamr.  ■ 
rather  large,  should  not  exceed  $15  per  acre,  and  is  no  more  than  w.» , 
be  required  for  fertilizers  to  insure  a  maximum  crop  of  corn  or  oil- 
field crop  on  the  soils  described.     Besides,  it  must  be  remembered.  • 
the  quality  of  the  crop  would  be  greatly  improved.     The  nere-v 
for  so  expensive  a  dressing  could  be  materially  lessened  by  redu« -~: 
the  need  for  nitrogen,  and  this  could  be  accomplished  by  sowing  inn 
son  clover  with  or  after  the  previous  crop  of,  say,  early  corn  or  {« - 
toes;  in  fact,  if  weather  conditions  are  favorable,  crimson  clover  f** 
be  seeded  in  the  tomato  fields  in  August  after  cultivation  ha*  ceafc.f.  " 
at  the  last  cultivation,  and  a  crop  of  clover  grown  which  will  prov'.  ■ 
nitrogen  for  the  next  year's  crop.     This  method  is  now  practiced  *rf 
advantage  by  many  growers.     The  cost  of  manuring*  or  fertili/i*: 
tomatoes  on  soils  in  good  condition,  and  which  have  been  well  raanv 
for  previous  crops  in  the  rotation,  should  not  exceed  $8  per  acre. 

SETTING  AND  CULTIVATING  THE  PLANTS. 

The  plants  should  be  set  from  4  to  4£  feet  apart  each  way  and  cult 
vation  should  begin  immediately.  The  first  cultivation  should  * 
deep,  in  order  to  conserve  the  moisture,  and  each  subsequent  cultm 
tion  shallower,  in  order  not  to  destroy  the  roots,  which  will  fill  ti: 
soil  as  soon  as  the  plants  reach  maturity.  The  crop  in  good  sea^:- 
should  begin  to  ripen  in  August,  and  picking  will  continue  from  Uu 
time  until  the  last  of  September. 

COST,  YIELD,  AND  VALUE  OF  CHOP. 

The  cost  of  production  per  acre  is  much  less  for  fruit  for  canning  (h . 
in  the  case  of  early  tomatoes,  the  chief  difference  being  in  the  produrt*  ' 
of  the  plants.     The  several  items  may  be  classified  as  follows: 
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Cent  of  gmtring  an  acre  of  tomatoe*  for  oinnhtp. 

Plants 12 

Manures  and  fertilize!* ,..     8 

Preparation  of  land,  setting  plants,  and  cultivation 8 

Picking  and  carting 10 

Total 2$ 

ie  vield,  as  in  the  case  of  the  earlv  toniatoe>,  varies  widelv.  rang- 
From  5  to  as  high  as  2u  tons  per  acre,  even  30  tons  per  acre  having 
l  reported  in  exceptional  cases,  although  the  average  for  a  series 
ears  on  average  land  will  probably  be  under  S  ton*.  Where  all 
litions  are  carefully  observed,  2<  >-ton  yields  are  frequently  obtained, 
at  the  prices  received  at  the  cannery,  ranging  from  $5  to  $7.50 
ton,  according  to  the  locality,  the  crop  is  a  fairly  good  one  and  the 
profits  are  quite  as  large  as  for  other  field  crops. 

COHTBACTB  KKTWJUCM  OBOWXB8  AID  CAHHEB8. 

he  agreements  made  between  the  growers  and  canner>  differ  some- 
it,  though  the  main  object  on  the  part  of  the  canner  is  to  secure 
icient  tonnage  to  maintain  the  factory  during  the  ripening  season. 
vould  seem  that  the  fairest  form  of  contract  would  call  for  the 
»duct  of  a  certain  number  of  acres  rather  than  the  delivery  of  a  cer- 
i  number  of  tons.  It  is  impossible  for  the  farmer  to  anticipate  the 
son,  and  therefore  he  can  not  safely  contract  to  deliver  a  definite 
mber  of  tons.  Hie  following  form  of  contract,  which  is  generally 
id  in  New  Jersey,  is  good  and  protects  both  the  producer  and  the 
iner: 

'hia  is  to  certify  that  we have  bought  of the  product  of acre*  of 

latoes  for  the  season  of at  $—  j*-r  ton,  delivered  at  our  cannery  at . 

ck  to  be  In  first-claae  mercantile  condition.     To  be  planted  about — . 

Provisions  are  frequently  in-erted  in  contracts  to  cover  the  date  of 
3  beginning  of  the  delivery,  as  well  a*  to  protect  the  cannery  in  ca^e 
fire,  accident,  or  other  contingency. 

The  cooperation  of  farmers  in  the  ownership  and  management  of  a 
nnery  is  practiced  in  a  number  of  places  in  the  United  States,  though 
is  not  general. 

THE  DISEASES  OF  THE  TOMATO. 

Leaf-spot  and  leaf-mold,  two  fungous  diseases  of  similar  nature,  are 
arked  by  the  appearance  of  small,  round,  or  irregular  spots  on  the 
aves,  causing  them  to  curl  and  finally  die.  Both  are  easily  prevented 
y  thorough  spraying  with  Bordeaux  mixture.  The  applications  should 
>gin  soon  after  the  plants  are  transplanted  and  be  rej>eated  at  inter- 
ns of  ten  days  through  the  season. a 

"See  Farmers'  Bulletin  No.  91  for  direction*  for  preparing  BiT-itaax  niixTnre. 
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The  principal  greenhouse  disease  of  tomatoes  is  a  mildew  ('  * 
sporium  fulvwn)^  which  grows  on  the  under  surface  of  the  \*i 
causing  yellow  discolorations,  distortion,  gradual  drying,  and  ti'*. 
death.  The  fungus  usually  appears  first  on  the  lower  and  oMer  I* 
which  have  partly  lost  their  vitality.  The  plant  should,  therefor 
carefully  watched  for  the  earliest  appearance  of  the  disease  and  L 
diate  steps  taken  for  its  eradication.  One  of  the  best  method*  i* 
spray  the  plants  at  intervals  of  seven  to  ten  days  with  Bordeam  \ 
ture  or  with  a  solution  of  ammoniacal  carbonate  of  copper.  mai  - 
follows:  Dissolve  5  ounces  of  copper  carbonate  in  3  pinte  of  -r 
ammonia  and  add  45  gallons  of  water.  This  solution,  applied  >  * 
pump  having  a  fine  nozzle,  such  as  the  Vermorel,  will  prove  eff*' 
against  the  disease. 

Fruit-rot  is  combated  with  more  or  less  success  by  pninimr  *  * 
training  vines  to  admit  light  and  air,  together  with  the  destnuti « 
all  diseased  fruits,  to  prevent  the  spread  of  infection. 

Wilt,  principally  a  southern  trouble,  is  due  to  three  distinct  j'. 
sites.     The  Fuscurium  wilt,  most  prevalent  in  southern  Florida,  -.  - 
pels  rotation  of  crops.     Tomatoes  in  this  section  should  not  be  f*- 
on  the  same  land  of tener  than  once  in  four  or  five  years.    He  >• 
tium  wilt  attacks  tomatoes  and  many  other  vegetables  in  th?  '•-- 
States  and  requires  rotation  of  crops  and  the  destruction  of  dU^ 
plants.     In  the  autumn,  dead  plants  and  decaying  matter  of  all  i 
should  be  removed  from  the  garden  and  burned.     The  bacterid  ~ 
the  most  common  tomato  disease  from  northern  Florida  to  Man\ 
is  spread  mainly  by  leaf -eating  insects,  though  the  infection  pn>' 
remains  in  the  land  as  well.     Spraying  with  Bordeaux  mixture 
Paris  green,  together  with  the  destruction  of  diseased  plant?  fe  * 
as  observed,  is  advised. 

Root-knot  is  characterized  by  the  formation  of  irregular  piL* 
the  roots  of  infected  plants,  due  to  the  invasion  of  minute  neumT 
or  eelworms.     Most  garden  crops  are  attacked  by  this  diaea^.  • 
tomatoes  are  especially  susceptible.     They  should  not  be  plant* 
infected  ground.     Rotation  with  crops  that  do  not  harbor  the  «■ 
tends  to  free  the  land  from  this  disease.     Nematodes  are  not  tn» 
some  in  the  field  except  in  the  South.     For  treatment  of  nematuur 
the  greenhouse  see  page  20. 

Western  blight  or  yellows,  prevalent  in  the  Rocky  Mountain  ?to«' 
is  due  to  a  cause  not  yet  fully  known,  though  probably  connected  » 
unfavorable  soil  conditions.     These  should  be  improved  by  drains 
fertilization,  cultivation,  and  irrigation,  and  great  care  should  I*"1* 
in  transplanting  not  to  injure  the  young  plant*. 

Other  diseases,  of  minor  importance  except  in  occasional  insUi>v 
are:  Oedema  (see  page  25),  rosette  (Rhizoctonia),  and  mosaic  di«"~ 
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